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X.  INTRODUCTION 

The  real  value  of  slaughter  cattle  it  determined  by  the  potential 
carcass  grade  as  veil  at  by  the  weight  of  the  cattle  and  the  price  per 
pound  offered.  Lower  grading  slaughter  cattle  aro  worth  loss  por  pound. 
Therefore,  information  that  might  aid  tho  food  lot  operator  in  fooding 
slaughter  cattle  into  a  certain  grade  without  lots  in  rata  of  gain  and 
efficiency  of  food  oonvenion  would  bo  of  economic  value  to  Florida's 
oattlo  industry. 

During  the  past  few  years,  workers  of  the  Florida  Agricultural 
Experiment  Station  have  observed  a  rather  high  incidence  of  carcasses 
which  even  though  well  finished  externally  and  oxeesslrely  finished 
over  the  kidney  knob  failed  to  grade  up  to  expectations  due  to  a  lack 
of  marbling.    Thus,  it  appears  that  lack  of  marbling,  net  a  lack  of 
finish  or  fatness  in  general,  is  a  limiting  factor  in  tho  gra debility 
of  some  Florida  fed  slaughter  cattle. 

Pfander  (1955)  wintered  yearling  steers  on  four  planes  of 
nutrition  for  127  days.    The  animals  were  then  placed  on  fesoue— ladino 
pasture  for  103  days  and  then  finished  to  tho  Choice  grade  in  the  feed 
lot.    The  steers  on  the  low  plane  of  nutrition  during  wintering  required 
a  longer  feeding  period  to  reach  the  Choice  slaughter  grade,  Pfander 
also  reported  that  carcasses  from  cattle  on  submaintonanee  winter 
nutrition  had  a  larger  percentage  of  fat  deposited  on  the  outside  of 
the  carcass  and  between  muscles  than  steers  on  the  higher  nutritional 
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levels.    Steers  from  the  higher  wintering  levels  had  significantly  more 
marbling.    The  low  plane  caroasses  graded  lower  and  ahowed  greater  grade 
variability  but  wore  not  deficient  In  conformation. 

Pfandor'o  work  thua  shows  the  effoot  of  a  low  piano  of  nutrition 
during  wintering  on  ability  of  oat tie  to  marble  in  tho  food  lot  otoh  when 
opportunity  for  the  effoot  to  exort  itself  was  maximized  by  the  summer 
grazing  period.    It  is  therefore  feasible  that  low  plane*  of  nutrition 
during  tho  wintering  of  Florida  oattlo  may  bo  at  least  in  part  respon- 
aiblo  for  a  laek  of  marbling  response  during  feeding.    This  is  possible 
since  most  of  Florida  has  a  seasonal  shortage  of  good  grating  and  since 
many  cattlemen  winter  stock  as  cheaply  as  possible  either  on  pasture 
alone  or  on  pasture  plus  small  supplementations,  often  resulting  in 
loss  of  weight  during  tho  wintering  period  or  at  most  slight  gains. 
This  period  of  no  gain  in  weight  in  young  oattlo  is  hollered  to  result 
in  loss  of  at  least  part  of  tho  potentiality  for  rapid  growth,  of  effi- 
ciency of  food  utilisation  and  of  grade  potentiality.    Therefore,  It 
is  Important  to  tho  oattlo  producer  to  know  whether  or  not  wintering 
gains  will  affect  subsequent  performance  of  oattle  in  food  lot  and  tho 
quality  of  beef  produced  at  measured  by  marbling  and/or  carcass  grade. 

Objectives 

The  primary  objective  of  this  study  was  to  determine  tho  effoot 
of  level  of  nutrition  during  wintering  on  marbling  and  othor  fat  depo- 
sition following  finishing  in  feed  lot.    A  further  purpose  was  to  de- 
termine tho  effoot  of  winter  supplementation  on  feed  lot  performance 
at  indicated  by  average  dally  gain  and  food  efficiency. 


Treatment  effects  on  slaughter  characteristics  such  as  per  cent 
gastro-intestinal  tract,  per  cent  of  caul  and  ruffle  fat  and  per  eent 
of  fill,  all  of  which  directly  affect  dressing  percentage,  vere  studied. 

The  important  palatability  traits  of  tenderness  and  juiciness  of 
steaks  and  roasts  were  evaluated  to  determine  the  effeets  of  the  dif- 
ferent winter  nutritional  levels. 

Another  faoet  of  this  trial  was  a  study  of  the  proportion  of  fat, 
lean,  and  bone  comprising  a  carcass  as  measured  by  the  percentage  of 
these  constituents  in  the  9-10-11  rib  out.    The  rib   eye  area,  which  is 
a  measure  for  meatiness  of  the  total  carcass  was  studied  to  determine 
if  the  treatment  had  any  influence  on  the  amount  of  lean  meat  in  the 
carcasses. 

A  further  objective  of  this  study  was  to  determine  if  a  useful 
relationship  between  cannon  bone  weights  and/or  measurements  and  meati- 
ness of  the  carcass  could  be  found. 


II.    REVIEW  OF  LITERATURE 


Effect  of  Winter  Hutrltlon  pn  rocdlot  Performance 

Winchastar  and  Hows  (1955)  used  identical  twim  to  study  the 
effects  of  delayed  growth  induced  by  energy  restriction.    Energy  was 
restricted  to  75,  62,  and  50  per  cent  of  the  energy  supplied  by  a 
liberal  ration.    Gains  ranged  from    2-  1/4  pounds  per  day  In  the 
liberally  fed  control  animals  to  a  loss  of  weight  In  the  most  severely 
restricted  group.    It  was  observed  that  after  six  months  of  restriction, 
rate  of  gain  response  to  lnoreased  rations  equaled  or  exceeded  that  of 
the  controls}  further,  the  gains  were  more  efficient* 

In  a  later  study,  Winchester  et  al.  (1956)  restrieted  energy  to 
submaintenanca,  maintenance,  and  75  per  cent  of  a  liberal  ration.  Fol- 
lowing the  restriction  period,  feed  required  to  produce  an  animal  of 
given  size  was  not  lnoreased  even  when  the  growth  of  young  calves  was 
interrupted  for  three  to  four  months. 

Winchester  et  al.  (1957)  reported  that  a  period  of  nutritional 
restriction  had  little  Influence  upon  over-all  feed  utilisation.  Experi- 
mental animals  converted  feed  more  economically  but  required  more  time 
to  attain  market  weight* 

Calves  to  be  finished  on  drylot  in  the  spring  and  summer  as  year- 
lings have  better  performances  when  fed  two  to  four  pounds  of  concen- 
trates per  day  during  wintering  to  maintain  am  Improving  condition 
according  to  Story  and  Hasle  (1957).    Steers  wintered  on  roughage 
without  grain  had  the  highest  average  dally  gains  in  feed  lot  and 
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required  lest  feedj  however,  the  carcass  yield  and  grade  was  higher 
with  the  steers  supplemented  during  wintering. 

Effect  of  Winter  Nutrition  on  Slaughter 
and  Caroaes  Characteristics 

The  degree  of  fatness  of  a  earoass  largely  determines  the  pro- 
portions of  lean,  fat,  and  bone  of  a  carcass.    Callow  (1947)  further 
reports  that  a  fall  in  muscular  tissue  is  closely  correlated  with  the 
rise  in  fatty  tissue  and  that  chemical  fat  in  musole  tissue  rises  as 
per  oent  of  fatty  tissue  in  the  carcass  increases. 

Major  differences  in  earoass  composition  are  due  to  differences 
in  fat  oontent|  within  reasonable  limits,  the  fatter  the  animal,  the 
higher  will  be  dressing  percentage,  earoass  grade,  and  percentage  of 
fat  in  the  carcass  and  the  lower  will  be  the  per  cent  of  moisture, 
protein,  lean,  and  bone,  according  to  Moulton  et  al.  (1922b),  Ohatfield 
(1926),  Branaman  et  al.  (1936),  Hirsel  (1939),  Foster  (1933),  Hankins 
ot  al.  (1940)  and  Oallow  (1944,  1947,  1949). 

Callow  (1944)  found  a  correlation  coefficient  of  .93  between  the 
weight  of  earoass  fat  and  dressing  percentage.    In  a  later  paper.  Callow 
(1949)  indicated  that  rapid  fattening  may  be  expected  to  produce  car- 
casses with  a  slightly  smaller  percentage  of  muscular  tissue  and  a 
slightly  greater  percentage  of  bone  than  is  the  oase  with  carcasses 
from  animals  fattened  more  slowly  when  earoass  fatness  is  held  constant. 

With  increasing  age  and  degree  of  fatness,  an  inorease  in  offal 
fat  and  a  decrease  in  per  cent  of  inteetine  and  stomach  results  accord- 
ing to  Moulton  et  al.  (1822a). 

Physical  composition  of  the  9-10-11  rib  cut  has  been  used  as  an 
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estimate  of  the  composition  of  tho  dressed  caroass.    Hankins  ft  si. 
(1943)  roportod  corrolation  coefficients  of  .93,  .90,  and  .80  between 
tho  fat,  loan,  and  bone  of  tho  rib  cut  and  the  same  constituent!)  of  tho 
carcass  respectively.    Hopper  (1944)  concluded  that  the  9-10-11  rib  cut 
was  quite  a  reliable  indicator  of  the  fat,  lean,  and  bone  of  the  car oast. 
Hankins  and  Howe  (1946)  corroborated  the  findings  of  the  earlier  workers 
and  further  indicated  that  the  separable  fat  of  the  9-10-11  rib  cut 
could  bo  used  for  estimating  the  other  extract  content  of  the  edible 
portion  of  the  dressed  carcass.    The  separable  lean  of  the  rib  out  had 
a  correlation  coefficient  of  .77  with  tho  protein  content  of  the  dressed 
carcass;  «•  correlation  coefficient  of  .81  was  found  between  protein  eon- 
tent  of  the  rib  cut  and  the. protein  oontent  of  the  dressed  carcass. 

Butler  ct  al.  (1955)  studied  the  accuracy  of  cut  out  obtained  by 
cutting  both  sides  of  a  carcass,  concluding  that  data  obtained  from  one 
side  is  accurate  enough  for  most  purposes.    Cahill  et  al.  (1955)  found 
a  direct  relationship  between  the  edible  portion  of  a  careass  and  area 
of  L.  dor si  muscle  at  the  twelfth  rib  with  a  correlation  coefficient  of 
.85. 

Kinchoster  and  Howe  (1955)  used  identical  twins  to  study  the 
effect  of  reduced  energy  intake  for  six  months  on  dressing  percentages 
and  quality  of  beef  following  liberal  feeding  to  a  weight  of  1,000 
pounds.    Carcass  grades  of  controls  and  retarded  twins  were,  with  a 
single  exoeptien,  the  sane.    Bone  constituted  a  similar  percentage  of 
the  carcasses  of  twins.    However,  in  fire  of  the  six  pairs,  the  eye  of 
the  9-10-11  rib  eut  was  fatter  in  the  anisial  that  had  been  on  the  restric- 
ted ration.    In  four  of  the  six  pairs,  the  reminder  of  edible  portion 
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of  the  9-10-11  rib  out  was  fatter.    Only  insignificant  difference*  in 
dressing  per  cent  were  found.    Winchester  and  Bills  (1956)  and  Winobester 
et_al.  (1957)  in  similar  studies,  essentially  substantiated  the  earlier 
work. 

Pfander  (1955)  wintered  steers  at  different  nutritional  levels 
to  obtain  group  average  daily  gains  of  -0.04  pound,  1.0  pound  and  1.5 
pounds,  followed  by  103  days  on  pasture  and  finishing  to  the  Ohoiee  grade 
in  feed  lot.    Data  from  the  physical  separation  of  the  9-10-11  rib  out 
showed  the  third  highest  plane  of  nutrition  group  had  18.4  per  cent  less 
separable  fat  and  11.8  per  cent  more  separable  lean.    Chemical  analysis 
showed  65.5  per  cent  mere  orude  fat  in  the  rib  eye.    Pfander  reported 
that  carcasses  from  oattle  on  submaintenanoe  winter  nutrition  had  a 
larger  percentage  of  fat  deposited  on  the  outside  of  the  carcass  and  be- 
tween muscles  than  steers  on  higher  nutritional  levels.    Steers  from  the 
higher  wintering  levels  had  significantly  more  marbling  and  required  less 
time  to  reach  market  grade.    Caroasses  from  animals  on  low  winter  nutrition 
graded  lower  and  showed  greater  grade  variability. 

The  Relationship  of  Fatimss 
With  Tenderness  and  Juiciness 

Hiner  et  al.  (1955)  defines  tenderness  in  beef  as  a  function  of 
many  interrelated  factors,  such  as  breeding,  feeding,  management,  age, 
period  of  aging  the  raw  meat,  si «e  of  fibers,  method  of  cooking,  and 
probably  many  others. 

The  belief  that  Juiciness  and  tenderness  can  be  improved  by 
fattening  an  animal  has  been  expressed  by  Armsby  (1908,  1917),  Hall 
(1910),  Bull  (1916)  and  Helter  (1929).    However,  proving  that  tenderness 
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and  juiciness  is  increased  to  &  marked  degree  by  fattening  has  been 
difficult.    Mackintosh  et  al.  (1936)  stated  that  there  was  a  positive 
relationship  between  tenderness  and  amount  of  fat  in  the  eye  muscle. 
Cover  (1937)  found  a  low  degree  of  association  among  fatness,  tender- 
ness and  carcass  grade  values. 

Cover  et  al.  (1956)  indicated  that  tenderness  scores  were  more 
closely  related  to  ether  extract  of  the  rib  eye  than  other  measures 
of  fatness,  the  relationship  although  significant,  indicated  that  ether 
extract  of  the  rib  eye  accounted  for  only  ten  per  cent  of  the  variation 
in  tenderness  of  loin  steaks.    In  a  later  experiment,  using  203  year- 
ling steers,  Cover  et  al.  (1958),  found  a  correlation  coefficient  of 
-.226  between  carcase  grade  and  tenderness.    A  slight  trend  toward 
greater  tenderness  was  noted  with  higher  degrees  of  marbling  as 
measured  by  ether  extract.    Carcasses  within  each  grade  differed 
widely  in  tenderness. 

Hankins  and  Ellis  (1939)  reported  a  correlation  coefficient  of 
-.108  between  ether  extract  of  the  rib  eye  and  sheer  foroe  value  of 
the  9-10-11  rib  cut  roasted  rare.    A  correlation  coefficient  of  .15 
between  subjective  evaluation  of  marbling  and  tenderness  was  reported 
by  Hiner  (1956).    Carcass  grade  gave  a  slight  indication  of  tenderness 
with  a  correlation  coefficient  of  .20j  a  correlation  coefficient  of 
.34  was  found  between  grade  and  juiciness. 

Doty  (1956),  summarising  a  three  year  study  which  involved  153 
graded  beef  carcasses,  indicated  that  juiciness  scores  of  cooked  rib 
eye  were  highly  correlated  with  oareaas  fat,  intramuscular  fat  and 
marbling  ratings.    Barbella  et  al.  (1939)  and  Warder  stock  and  Miller 
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(1948)  concur  in  reporting  that  fatness  ia  mors  closely  associated 
with  juiciness  of  roasted  9-10-11  rib  outs  than  with  tenderness  of 
the  same  out. 

An  insignificant  relationship  between  tenderness  and  carcass  fat- 
ness was  found  by  Branaman  et  al.  (1936)j  Hostetler  et  al.  (1936)  re- 
ported that  sobs  tender  carcasses  had  lower  percentage  of  ether  extraot 
in  the  eye  nruscla.    Satorius  and  Child  (1938)  and  Hiner  and  Hanlcins  (1950) 
reported  that  tenderness  was  not  assooiated  with  carcass  grade  to  any 
appreciable  degree.    Ramsbottom  et  al.  (1945)  found  little  relationship 
between  marbling  and  the  shear  foree  of  cooked  muscle. 

In  a  study  inrolring  452  animals  of  mixed  breeding,  varying  age, 
sex,  and  treatment.  Palmer  et  al.  (1958)  reported  correlation  coefficients 
of  .277  between  grade  and  tenderness,  .328  between  marbling  and  tender- 
ness and  .276  between  ether  extraot  of  the  rib  eye  and  tenderness  of 
the  broiled  loin  steaks. 

Winchester  and  Howe  (1955),  Winchester  and  Ellis  (1956),  and 
Winchester  et  al.  (1957)  reported  little  difference  in  tenderness  and 
juiciness  between  roasts  from  steers  that  had  been  nutritionally  retarded 
and  roasts  from  their  liberally  fed  twins. 

Kusole— Bone  Relationships  in  Beef 

Increased  emphasis  reoently  has  been  placed  on  the  amount  of  musc- 
ling or  meatiness  of  beef  carcasses.    This  has  led  to  a  search  for  an 
objective  index  of  carcass  musoling.    The  cannon  bones  hare  been  studied 
for  their  possible  relationship  with  amount  of  muscling.    Muscles  are 
attached  to  bones  and  their  chief  purpose  is  to  move  the  boneaj  it  seems 
logical  that  their  site  and  shape  is  assooiated  with  the  size  and  shape 
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of  bona*.    Considerable  work  if  presently  underway  in  tho  fiald  of 
muscle-bone  relationships  but  very  little  has  been  published  on  the 
sub j set. 

Hammond  (1932)  stated  that  from  the  meat  production  point  of 
view,  one  of  the  most  important  considerations  is  the  relationship 
between  length  and  thickness  of  the  bones.    Improvement  in  the  meat 
produeing  breeds  has  consisted  largely  in  increasing  the  thickness 
growth  of  bones  relative  to  length,  the  reduction  in  the  ratio  being 
correlated  with  a  greater  thickness  in  the  associated  muscles*  After 
dissection  of  large  numbers  of  swine,  NeMeokan  (1940)  concluded  that 
the  length  growth  of  a  muscle  naturally  follows  that  of  the  bone 
around  which  it  lies  and  as  in  bones,  thickness  growth  of  muscle 
develops  later  than  length  growth  and  seems  also  to  be  linked  with 
thickness  growth  in  the  bone*    Concerning  the  weight  of  cannon  bone- 
muscle  ratio.  MeMeekan  (1956)  stated,  "So  strong  is  this  relationship 
that  the  weight  of  muscle  could  be  determined  within  one  per  cent  if 
the  weight  of  the  cannon  bones  are  known."    He  also  stated  "that  the 
finer  boned  animals  have  a  smaller  amount  of  lean  tissue  and  a  larger 
amount  of  fat  than  the  heavier  boned  animals  on  a  percentile  basis." 

Wythe  et  al.  (1958)  reported  significant  correlations  of  .645 
between  trimmed  metacarpus  weight  and   rib  eye  area  and  .630  between 
trimmed  metatarsus  weight  and  rib  eye  area.    They  further  reported  corr 
lations  between  loin  eye  area  and  length  of  metacarpus  and  metatarsus 
of  .537  and  .483,  both  of  which  were  significant. 

Orme  ai        (1958)  reported  that  simple  correlation  oo-jffioienta 
of  rib  eye  area  with  the  weights  and  different  measurements  of  the 
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cannon  bones  vara  not  statistically  significant., 


III.    EXPERIMENTAL  PROCEDURE 


Allotment  and  Wintering 

Forty-four  weanling  heifers  of  mixed  breeding  but  predominantly 
Brahman  and  Shorthorn  crosses  were  grouped  into  four  lots  by  approxi- 
mate weight  and  breeding.    Wintering  and  feed  lot  phases  of  this  study 
were  conducted  at  the  Range  Cattle  Station*  Ona. 

Each  lot  of  eleven  heifers  was  plaoed  on  fire  aores  of  Bahia 
grass  pasture  in  the  latter  part  of  October,  1957,  for  the  wintering 
phase  of  this  trial.    The  treatment  was  to  regulate  concentrate  supple- 
mentation during  the  119  day  winter  period  to  obtain  a  distinctly  dif- 
ferent rate  of  gain  between  the  four  lots  as  shown  in  Table  1.  Supple- 
mentation for  Lot  X  was  restricted  to  approximately  one-half  of  the 
National  Research  Council  recommendations  for  wintering  weanling  calves 
so  that  gains  would  be  submalntenanee  to  maintenance.    Lot  2  was  to  gain 
one-quarter  to  one-half  pound  daily.  Lot  3  to  gain  from  three-quarters 
to  one  pound  daily  and  Lot  4  to  gain  one  to  one  and  one-half  pounds  daily. 

The  wintering  supplement  consisted  of  cottonseed  meal,  41  per 
oent  and  citrus  pulp,  adjusted  periodically  as  to  proportion  and  amount 
fed  to  control  rate  of  gain.    Roughage  come  exclusively  from  the  pasture 
except  for  the  last  two  weeks  of  the  wintering  period  when  one-half 
pound  of  cottonseed  hulls  per  animal  daily  were  inoluded  in  the  feed. 
A  complete  mineral  mix  was  kept  before  the  animals  at  all  times,  the 
composition  of  which  is  shown  in  Table  2.    Weights  were  recorded  once 
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TABLE  1 
EXPERIMENTAL  DESIGN 


Lot 

Wintering  Phase  (119  Day*} 

Feed  Lot  (140  Days) 

No. 
Animals 

Initial 
Avg.  Wt. 

Control  of 
Daily  Gain 

Lbs. 

1 

11 

400 

subaaint. 

self-fed  fattening  ration 

2 

11 

380 

0.25-0.50 

self-fed  fattening  ration 

3 

11 

388 

0.75-1.00 

self-fed  fattening  ration 

4 

11 

405 

1. 00-1 c 50 

eelf-fed  fattening  ration 

TABLE  2 

COMPLETE  MINERAL  MIX  COMPOSITION  a 


32 


Ingredient 


Percentage 


Common  Salt 

Deflourinated  Phosphate 
Steamed  Bonemeal 
Red  Oxide  of  Iron 
Copper  Sulfate 
Cobalt  Ohloride 
Cane  Molasses 

Cottonseed  Meal  (41  per  eent) 


31.2 
28.0 
28.0 
3.1 
0.63 
0.04 
7.00 
2.00 


aMineral  mixture  used  at  the  Range  Cattle  Station,  Ona. 
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a  month  throughout  the  wintering  phaae  of  the  trial  which  ended 
February  18,  1958,  completing  a  total  of  119  days.    Tha  animals 

ware  then  placed  in  feed  lot  for  a  fattening  period. 

Food  Lot  Ration 

All  treatment  groups  vara  weighed  off  tha  wintering  trial  Feb- 
ruary 19,  1958,  and  plaoed  in  feed  lot.    -ach  heifer  at  this  tine  was 
graded  on  a  feeder  basis  by  two  experienced  graders. 

The  feed  lot  period  extended  for  140  days  and  the  ration  was  the 
same  for  all  lots,  self-fed  with  complete  mineral  mix  available  at  all 
times.    The  feed  lot  ration  is  shewn  in  Table  3.    Roughage  was  supplied 
in  the  form  of  coarsely  chopped  pangola  grass  hay— 1.44  to  1.49  pounds 
per  head  per  day. 

The  protein  content  of  the  ration  was  adjusted  twice  during  the 
feed  lot  period  to  accomodate  for  increased  age  of  the  animals.  On 
the  eleventh  week  of  feeding,  the  cottonseed  meal  was  lowered  to  twenty 
parts  and  the  citrus  pulp  was  raised  to  41.5  parts.    Again  on  the 
fifteenth  week,  the  cottonseed  meal  was  further  reduoed  to  18  parts 
and  the  citrus  pulp  increased  to  43.5  parts.    All  other  components  of 
the  ration  remained  constant.    Feed  consumption  and  weight  gain  reoords 
were  kept  on  each  lot. 

Slaughter  Procedure 

The  heifers  were  weighed  out  of  feed  lot  and  trucked  187  miles 
from  the  Kange  Oattle  Station  to  Gainesville  for  slaughter.    The  heifers 
were  weighed  off  the  truck  and  penned  overnight  with  free  access  to  water. 
Weights  were  taken  the  following  morning  prior  to  slaughter. 
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TABLE  3 
r  jiE.ii  LOT  RATION  COMPOSITION 


Ingradient  Percentage 

Citrus  Pulp  39.0 

Cottonseed  Meal  (41  per  oent)  22.5 

Cottonseed  Hulls  22.5 

Tallow  Corrmeal  10.0 

Alfalfa  Pellets  5.0 

Complete  Mineral  1«° 
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Routine  slaughter  procedure  wet  employed)  heed,  heart,  liver, 
tall,  pluck,  feet,  end  hide  weights  were  recorded.    The  gastro-intes- 
tlnal  tract  was  stripped  of  caul  end  ruffle  fet,  the  ipleen  and  repro- 
ductive organs  removed  end  weighed.    The  gastro-intestlnal  tract  was 
emptied  end  weight  of  the  empty  tract  reoorded.    Warm  carcass  weights 
were  taken,  the  earoasses  washed,  shrouded,  and  rolled  into  a  oooler 
with  a  temperature  of  34°  F. 

Carcass  Sampling 

Following  a  forty-eight  hour  chill  period,  chilled  oareass 
weights  were  takonj  oareass  measurements  made  according  to  the  method 
dssoribed  by  Neumann  (1952).    Carcasses  were  graded  according  to  Offi- 
cial United  States  Standards  for  Grades  of  Oareass  Beef  (1956)  to  the 
nearest  one-third  of  s  grade  by  e  Federal  Meat  Grader.    Grade  as  to 
conformation,  inside  quality  and  outside  finish  was  recorded)  carcass 
maturity  was  determined.    The  left  sides  were  ribbed  between  the 
eleventh  and  twelfth  ribs  and  marbling  scores  obtained.    The  prime 
rib  and  short  loin  of  both  sides  were  removed  as  recommended  by 
Wellington  (1953). 

Left  31 de 

The  6-7-8  and  the  9-10-11  rib  outs  were  made,  the  former  for 
payability  etudles  and  the  latter  for  physical  separation  and  chemical 
analysis.    The  twelfth  rib  remained  on  the  short  loin  for  chemical 
analysis  of  the  Lt  dor si.    All  outs  were  wrapped  and  frozen  at  the 
end  of  the  forty-eight  hour  ohill  period. 
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Right  31 da 

The  prim*  rib  and  short  loin  were  removed  Intact  and  aged  at 
36°  P.  for  five  mora  days.  The  6-7-8  rib  out  and  short  loin  ware 
separated  from  the  9-10-11  rib  cut,  wrapped  and  frozen. 

Organoleptic  Panel 

A  three-fourths  lnoh  out  of  the  twelfth  rib  of  the  loft  tide 
was  removed  from  the  frozen  short  loin  and  the  L.  dor si  removed, 
trimmed  of  external  fat  and  connective  tissue  and  put  through  a  food 
grinder  with  a  plate  of  one-eighth  Inch  holes,  three  times  to  assure 
homogeneity.    Ground  samples  wore  wrapped  In  aluminum  foil  to  minimize 
moisture  loss  and  refrozon.    The  food  grinder  was  washed  and  dried 
thoroughly  between  eaoh  sample. 

Two  on*- lnoh  steaks  were  removed  perpend! oular  to  the  backbone 
from  the  anterior  end  of  the  frozen  short  loin.    One  steak  included 
the  thirteenth  rib,  the  second  steak  was  the  first  olub  steak.  Rib 
eye  tracings  were  taken  of  the  L.  dor si  between  the  twelfth  and  thir- 
teenth rib  on  both  left  and  right  sides.    The  area  of  the  eye  muscle 
was  measured  by  a  compensating  polar  planimeter.    Depth  of  fat  over 
the  rib  eye  was  measured  to  the  nearest  one-tenth  of  an  inch  in  three 
plaoes  perpendicular  to  the  long  axis  of  the  eye  muscle}    depth  values  i 
averaged.    The  steaks  were  cut  the  day  before  testing  by  panel  and 
allowed  to  defrost  overnight  in  a  36°  P.  cooler. 

Steaks  were  broiled  in  a  pro-heated  oven  for  approximately  nine 
minutes  on  one  side  and  eight  minutes  on  the  reverse  side  to  medium 
doneness,  removed  from  the  broiler  and  allowed  to  cool  to  room  tempera- 
ture.   Three  one-half  inch  cores  were  taken  from  the  L.  dorsl,  one  at 
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the  top*  one  in  the  middle  and  one  froa  the  lover  third  of  the  muscle. 
The  cores  were  tosted  on  the  Warner-Brat si or  ehear  apparatus,  with  eaoh 
core  providing  two  ehear  reading*  for  a  total  of  eix  values  for  eaoh 
•teak.    The  remaining  portion  of  the  [y  dorei  was  divided  among  the 
four  panel  members  with  eaoh  panel  member  receiving  the  sane  area  of 
the  steak  at  eaoh  tooting.    The  taste  panel  determined  tenderness  on  a 
scale  ranging  from  one  to  six  with  one  being  inedible,  two  objection- 
able but  edible,  three  below  average  but  not  decidedly  objectionable, 
four  average,  five  above  average  and  eix  ae  superior  in  tenderness. 

The  standing  rib  roasts  were  removed  froa  the  freeser  and  defrosted 
for  forty-eight  hours  in  a  36°  P.  cooler.    Twelve  roasts  were  tooted 
dally,  six  imaged  and  six  aged  roasts.    All  roasts  under  eix  pounds 
were  cooked  in  a  350°  P.  oven  to  an  internal  temperature  of  160°  P. 
Roasts  over  six  pounds  were  cooked  at  300°  P.  to  the  same  internal 
temperature*    The  L.  dorei  muscle  was  taken  out  and  two  one-inch 
siloes  from  the  blade  end  were  allowed  to  oool  to  room  temperature 
before  cores  were  taken  for  shear  readings.    The  taste  panel  con- 
sisted of  the  same  four  members  that  tested  the  steaks;  ooros  for 
shear  tost  and  taste  panel  samples  were  prepared  in  the  same  manner 
as  for  steaks. 

Taste  panel  evaluations  of  juiciness  were  determined  for  steaks 
and  roasts  using  the  same  scale  as  for  tenderness. 

Physical  Separation  of  9-10-11  Rib  Out 

The  9-10-11  rib  cut  of  tha  left  side  was  woighed  and  then 
separated  into  fat,  loan,  bone,  and  connective  tissue.    Eaoh  component 
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was  weighed.    The  separable  fat  and  lean  components  were  then  ground 
together  In  a  food  grinder  three  times  and  refrozen  for  chemical  analysi 

Oheajcal  Analysis 

Moisture  determinations  were  made  on  the  ground  L.  dor si  sample 
and  ground  fat-lean  mixture  of  the  9-10*11  rib  out.    Ether  extracts 
were  run  on  the  dried  L.  dor si  samples  and  the  fat  and  lean  mixture 
of  the  9-10-11  rib  out.    Protein  determinations  were  calculated  on  a 
wet  basis*    All  chemical  analysis  were  made  according  to  AO  AC  methods 
(1955). 

Cannon  Bone  Measurements 

The  metatarsus  and  metacarpus  of  eaoh  animal  were  cleaned  of  all 
flesh  and  tissue  and  weighed  to  the  nearest  gram.    Length  measurements 
were  taken  to  the  nearest  centimeter  and  width  and  depth  measurements 
were  taken  in  the  eenter  of  the  bone  shaft  with  Vernier  calipers.  A 
six  inch  span  was  used  and  breaking  strength  determined  by  use  of  a 
Riehle  breaking  machine. 


IT.    STATISTICAL  ANALYSIS 


The  statistical  analysis  of  data  In  this  trial  was  made  by  the 
University  of  Florida  Statistical  Laboratory  using  the  method  described 
by  Cohen  (not  datod)  for  analysis  of  variance  and  for  multiple  regres- 
sion analysis  on  the  IBM  650  Computer.    Moans  and  standard  deviations 
of  the  variables  studied  were  provided  by  this  method  of  analysis.  A 
lsast  squares  analysis  was  employed  to  determine  the  of foot  of  breed 
on  marbling  score,  carcass  grado  and  dressing  par  cent.  Significance 
Of  statistical  computations  was  determined  according  to  Snedecor  (1957). 

Pood  utilisation,  oollsotod  on  a  lot  basis  rathor  than  on  in- 
dividual performance,  was  not  subjected  to  statistical  analysis.  Data 
on  slaughter  by-products  other  than  gastro-intestinal  traet  and  eon- 
tents  and  Intestinal  fat  also  wore  not  tested  statistically. 

Statistical  analysis  results  are  presented  in  Tables  33  through 
Table  83. 
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V.    RESULTS  AND  DISCUSSION 


Analysis  of  Lot  Performance 

Wintering  Supplementation  and 
Average  Dally  Gain 

Nutrients  supplied  by  the  wintering  supplement  as  compared  to 
National  Research  Council  recommended  allowances  for  wintering  wean- 
ling calves  are  shown  in  Table  4.    Winter  supplementation  was  adjusted 
periodically  to  control  rate  of  gain.    Average  daily  gain  and  feed  con- 
sumption data  are  presented  in  Table  5. 

Lot  lf  restricted  to  maintenance  or  less,  was  fed  an  average  of 
1.11  pounds  of  cottonseed  meal  (41  per  cent)  and  1.14  pounds  of  citrus 
pulp  per  animal  per  day.    Lot  1  consumed  70  pounds  of  complete  mineral 
during  the  wintering  period.    Average  daily  gain  of  Lot  1  during  the 
119  day  wintering  period  was  0.06  pound. 

The  animals  in  Lot  2,  intended  to  gain  from  one- quarter  to  one- 
half  pound  daily  during  wintering  were  supplemented  with  an  average  of 
1.50  pounds  of  cottonseed  meal  (41  per  oent)  and  2.40  pounds  of  citrus 
pulp  per  animal  per  day.    Lot  2  consumed  95  pounds  of  complete  mineral 
during  the  wintering  period.    The  average  daily  gain  of  animals  in  Lot  2 
was  0.45  pound. 

Lot  3  animals  were  to  gain  three-quarters  to  mm  pound  daily 
during  wintering  and  reoeived  an  average  of  1.70  pounds  of  cottonseed 
meal  (41  per  cent)  and  4.60  pounds  of  oitrus  pulp  per  animal  per  day. 
This  lot  consumed  95  pounds  of  complete  mineral.    Lot  3  had  an  average 
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TABLE  4 

A  COMPARISON  OP  RATIONAL  RESEARCH  COUNCIL  RECOMMENDED* 
DAILY  NUTRIENT  ALLOWANCES  FOR  WEANLING  CALVES  AND 
NUTRI SNTS  PROVIDED  BT  WINTER  SUPPLEMENTATION 


N.  R.  O.  Supplied 
R o commended  by  Winter 

AUowanoe  Supplement* 


Lot  No. 

DP  (Lbi.) 

TDN  (Lbt.) 

DP  (Lbt.) 

TDN  (Lba.) 

I 

0.7-0.8 

6.0-7.0 

0.41 

1.65 

2 

0.7-0.8 

6.0-7.0 

0.59 

2.85 

3 

0.7-0.8 

6.0-7.0 

0.73 

4.76 

4 

0.7-0.8 

6.0-7.0 

0.78 

5.52 

aRoeommended  by  the  National  Research  Council  for  wintering  wean- 
ling oalTOi  weighing  400-500  pounds  to  gain  one  pound  per  animal  daily. 


All  animals  wore  wintered  on  Bahia  grass  pasture. 
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TABLE  5 

THE  EFPSCT  OF  WINTER  SUPPLEMENTATION  ON  PERFORMANCE 
OF  WEAKLING  CALVES  ON  PASTURE 


Arg.  Daily 
Faed  Conauaption* 

Lot        No.  Avg.        No.  Dayi       Avg.        Arg.  Ok.    CSM  (41  Citrue 

No.       Calvee     Initial     Wintered     Final  Gain       Par  Cant)  Pulp 

Waight  Waight  (Lb a.) 


1 

11 

400 

119 

408 

0.06 

1.11 

1.14 

2 

11 

380 

119 

434 

0.45 

1.50 

2.40 

3 

11 

386 

119 

486 

0.82 

1.70 

4.80 

4 

11 

405 

119 

538 

1.11 

1.80 

5.60 

Significance  of  differ enoe  N.  S.a 


•All  lota  received  one-half  pound  of  cottonseed  hulla  par  animal 
per  day  for  approxinately  tha  laat  two  weeks  of  tha  wintering  period. 


aN.  S.  —  difference  not  atatiatioally  aignifieant. 
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dally  gain  of  0.82  pound* 

The  animals  In  Lot  4  wars  to  gain  from  one  to  one  and  one- half 
pounds  dally.    Animals  wore  supplemented  with  an  average  of  1.80 
pounds  of  cottonseed  seal  (41  per  oent)  and  5.60  pounds  of  citrus 
pulp  per  animal  per  day.    Lot  4  consumed  87  pounds  of  complete  mineral. 
Lot  4  had  an  average  dally  gain  of  1.11  pounds  during  the  wintering 
period. 

During  the  last  two  weeks  of  the  wintering  period,  one-half  pound 
of  cottonseed  hulls  per  animal  per  day  was  included  in  the  supplemen- 
tation of  all  lots  to  provide  inoreased  roughage. 

Analysis  of  variance  showed  differences  between  lots  in  average 
daily  gain  during  the  119  day  wintering  period  to  be  insignificant^ 
laok  of  statistical  significance  may  be  explained  by  the  wide  variation 
in  individual  weight  gains  within  each  lot. 

The  gffeot  of  Winter  Supplementation 
on  Feed  Lot  Performance 

Ihe  four  groups  of  heifers  were  put  in  feed  lot  at  the  end  of 
the  wintering  phase  of  the  trial  and  self-fed  the  same  fattening  ration. 
Peed  lot  gains  and  feed  conversion  data  are  shown  in  Table  6. 

Animals  in  Lot  1  averaged  a  daily  gain  of  2.08  pounds  during  the 
140  day  fattening  period  and  required  939.8  pounds  of  feed  per  hundred 
pounds  of  gain.    The  heiferB  were  fed  an  average  of  1.49  pounds  of 
coarsely  chopped  pangola  grass  hay  per  head  daily.    Lot  1  consumed 
44.5  pounds  of  complete  mineral  during  the  feed  lot  period. 

Lot  2  animals  averaged  a  daily  gain  of  2.29  pounds  during  the 
feed  lot  period  and  required  977.5  pounds  of  feed  per  hundred  pounds 
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TABLE  6 

FEED  LOT  PERFORMANCE  AND  FEED  EFFICIENCY 


Lot       No.  of  Avg.         No.  Daya         Avg.  Avg.  Faod 

No.       Calvee       Initial       on  Food        Final  Daily     Required*  Por 

Woight  Woight  Oain       100  Lb.  Gain 


1 

11 

408 

140 

698 

2.08 

939.8 

2 

11 

434 

140 

753 

2.29 

977.5 

3 

11 

486 

140 

745 

1.85 

1010.1 

4 

11 

538 

140 

811 

1.96 

1004.5 

Significance  of  difference 


•Aniamla  in  Lota  1  and  2  roooirod  in  addition,  1.49  pounda  of 
coaraoly  ohoppod  pan&ola  grass  hay  par  animal  daily.    Animala  in  Lota 
3  and  4  received  in  addition,  1.44  pounda  of  ooaraely  ohopptd  pangola 
graea  hay  par  animal  daily. 

*Differenoe  aignifloant  at  the  five  por  cent  levol  of  probability. 
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of  gain.  Lot  2  animals  oonsumad  47.5  pounds  of  complete  mineral  and 
wore  fed  an  average  of  1.49  pounds  of  coarsely  chopped  pangola  grass 
hay  per  animal  daily. 

The  animals  in  Lot  3  had  an  average  daily  gain  of  1.85  pounds 
during  the  food  lot  period  and  required  1010.1  pounds  of  the  fattening 
ration  per  hundred  pounds  of  gain.    Animals  in  this  lot  were  fed  an 
average  of  1.44  pounds  of  coarsely  chopped  pangola  grass  hay  per  animal 
daily.    Lot  3  animals  consumed  70.5  pounds  of  complete  mineral. 

The  animals  in  Lot  4  had  an  average  daily  gain  of  1.96  pounds 
and  required  1004.5  pounds  of  the  fattening  ration  per  hundred  pounds 
of  gain.    Lot  4  was  fed  1.44  pounds  of  coarsely  chopped  pangola  grass 
hay  per  animal  daily  and  consumed  67.0  pounds  of  complete  mineral 
during  the  finishing  period. 

Average  daily  gains  in  feed  lot  were  tested  statistically  and 
differences  between  lots  wore  significant  at  the  five  per  oont  level. 
Food  efficiency  was  not  tested  statistically  because  data  were  oolleoted 
as  lot  averages.    It  is  noted,  however,  that  Lot  1  which  was  restricted 
to  maintenance  during  wintering,  appeared  the  most  efficient  lot  in 
feed  conversion. 

The  most  rapid  gains  on  the  fattening  ration  were  made  by  Lot  2 
which  averaged  0.45  pound  daily  gain  during  wintering.    Peed  conversion 
of  the  animals  in  this  lot  was  less  efficient  than  Lot  1. 

Animals  in  Lot  3  gained  less  in  feed  lot  and  appeared  to  be  the 
least  efficient  in  feed  conversion  of  the  four  treatment  groups.    Lot  4 
animals,  which  were  on  a  high  plane  of  nutrition  during  wintering,  were 
less  efficient  than  either  Lot  1  or  Lot  2  animals  in  feed  conversion. 
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The  animals  in  this  lot  gained  more  rapidly  than  did  Lot  3  animals 
and  required  slightly  lose  food  per  hundred  pounds  of  gain. 

The  relatively  high  feed  conversion  ratios  of  these  four  groups 
may  be  explained  in  part  by  the  faet  that  the  feed  lots  were  in  the 
open  and  several  times  during  the  fattening  period,  the  lots  unavoidably 
booame  exoesslvely  wet  and  muddy  to  the  extent  that  it  was  difficult  for 
the  animals  to  feed  from  the  bunkers.    A  further  factor  may  be  found  on 
review  of  the  literature}  numerous  workers  have  reported  that  heifers 
are  less  efficient  in  the  feed  lot  than  steers. 

The  Effeot  of  Winter  Supplementation  on 
Certain  Slaughter  Characteristics 

The  Effect  of  Winter  Supplementation 
on  Intranslt  Shrink 

The  oattle  were  trucked  from  the  Range  Cattle  Station  at  Ona  to 
Gainesville.    Intranslt  shrink  was  calculated  from  the  weights  taken 
prior  to  hauling  and  the  Gainesville  arrival  weights.    Differences  be- 
tween lots  were  small  and  insignificant  when  tested  statistically.  Lots 
1,  2,  3,  and  4  had  an  average  intransit  shrink  of  5.47,  5.30,  6.05,  and 
5.83  per  cent  respectively  as  shown  in  Table  7. 

The  Effect  of  Winter  Supplementation 
on  Caul  and  Ruffle  Pat.  Gastro- 
intestinal Tract  and  Fill 

Differences  among  the  four  lots  in  per  cent  gastro-intestinal 

traot,  per  cent  caul  and  ruffle  f«t,  and  per  oent  fill  at  slaughter 

lacked  significance.    Lot  averages  are  shown  in  Table  7. 
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TABLE  7 


THE  EPPECTS  OP  WINTER  SUPPL  EMSNT ATION  ON  PER  CENT 
INTRANSIT  SHRINK,  PER  CENT  OP  GASTROIN- 
TESTINAL TRACT,  PER  CENT  PILL,  PER 
CENT  CAUL  AND  RUPPLE  PAT,  AND 
DRESSING  PER  CENT 


Percentage 

Lot        Intranait         Arg.        Arg.  Arg.  Avg. 

No.          Shrink           0.  I.        Pill  Caul  and  Dressing 

Traot  Rufflo  Pat  Percentage 


1 

5.47 

11.34 

3.06 

5.24 

58.14 

2 

5.30 

10.06 

3.66 

4.94 

60.32 

3 

6.05 

10.08 

3.04 

4.58 

60.32 

4 

5.83 

10.16 

3.63 

5.19 

61.49 

Signifi- 

N.S. 

N.S. 

N.  S. 

N.S. 

eanoa  of 
Difference 


N.S.  —  differeneee  wore  not  etatietioally  •ignifieant. 
♦•Difference  significant  at  the  one  per  oent  level  of  probability. 
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The  Effect  of  Winter  Supplementation 
on  aroeaing  p«r  Cant 

Drawing  per  cent  was  calculated  on  Oainaavillo  arrival  weights 
and  weight  of  the  carcass  after  forty-eight  hour*  chill.    Lot  differences 
in  dreaaing  per  cent  were  highly  aignifieant.    Lot  1  had  the  lowest 
average  dreaaing  per  cent  of  the  four  lota  with  58.14  per  oent.  Since 
etatietioal  analysis  showed  only  inaignificant  differenoea  in  per  cent 
gaatro-inteetinal  tract,  per  cent  caul  and  ruffle  fat,  and  per  cent 
fill,  and  since  finiah  is  known  to  contribute  to  dreeeed  yield,  the 
low  dreaaing  per  cent  of  Lot  1  reflecte  a  lack  of  finiah  compared  to 
the  other  lota. 

Both  Lot  2  and  Lot  3  heifer a  averaged  60.32  in  dreaaing  per  cent. 
Lot  4  animals  had  an  average  dreaaing  per  oent  of  61.49  which  indicates 
that  this  lot  which  was  on  the  higheat  nutritional  plane  during  winter- 
ing was  also  the  fatteat  at  completion  of  the  feed  lot  period.  Dif- 
ferenoea between  lota  aa  shown  in  Table  7  were  aignifieant  at  the 
one  per  cent  level. 

The  Effect  of  Winter  Supplementation  on 
Certain  Carcass  Oharaeterietioe 

The  Effect  of  Winter  Supplementation 
on  Subjective  Marbling  Determination 

Lot  differenoea  in  degree  of  marbling  were  atatiatically  aignifi- 
eant at  the  five  per  oent  level  aa  shown  in  Table  8.    Lot  1  animal a  had 
the  least  amount  ef  marbling  with  an  average  score  of  3.27,  indicating 
alightly  more  than  traee  marbling  in  the  rib  eye.    The  average  marbling 
•eore  for  Lot  2  was  highe.t  with  4.82,  indicating  alight  marbling  but 
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TABLE  8 


THE  EFFECTS  OF  WINTER  SUPPLEMENTATION  ON  CARCASS 
GRADE  AND  FACTORS  CONTRIBUTING  TO  GRADE 


Lot 
No. 

GoYt. 
Carcass 
Grade* 

Marbling 
Soorob 

Conformation11 
Equivalent 

Outside 
Finish* 

Inside 
Quality* 

1 

12.64 

3.27 

12.64 

14.27 

13.73 

2 

14.82 

4.82 

15.27 

16.64 

15.64 

3 

13.45 

3.73 

13.64 

15.55 

14.36 

4 

14.64 

4.64 

15.09 

17.00 

15.45 

Signifi- 
cance of  ** 
Difference 

* 

** 

*• 

• 

•Significant  at  tho  firo  par  oont  level. 


••Significant  at  the  one  par  oant  level. 

•Scored  on  basis  oft  10  -  low  Standard,  11  -  average  Standard,  12  - 
high  Standard,  13  -  Lov  Oood,  14  -  average  Good,  15  -  high  Good,  16  -  low 
Choice. 

bMarbling  scores  on  basis  ofi    1  -  devoid,  2  -  practioally  devoid, 
3  -  trace,  4  -  slight,  5  -  snail,  6  -  modest. 
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approeohing  Mall  amount.    Lot  3  had  an  average  score  of  3.73  which 
is  slightly  higher  than  Lot  1  and  close  to  a  alight  amount  of  marbling. 
The  animal*  in  Lot  4  had  an  average  soore  of  4.64. 

The  Bffoot  of  Winter  Supplementation  on 
Carcass  Grade  and  Grade  ? actor* 

Oareass  conformation,  outaido  finiah  and  inside  quality  value* 
are  presented  in  Tabl*  8.    Average  conformation  values  war*  12.64,  15.27, 
13.64,  and  15.09  for  Lots  1  through  4  respectively. 

Conformation  scores  of  Lot  1  war*  considerably  lower  than  the 
other  three  lots.    The  average  oareass  conformation  of  Lot  1  was  high 
Standard]  carcasses  of  Lot  2  had  average  conformation  of  high  Good; 
Lot  3  carcasses  followed  Lot  1  cattle  with  an  average  conformation 
equivalent  of  low  Good.    The  average  conformation  equivalent  of  Lot  4 
was  high  Good.    Lot  differences  as  to  conformation  were  highly  signifi- 
cant at  the  one  per  cent  level  as  shown  in  Table  8. 

Lot  differ enees  in  outside  finish  were  highly  significant.  Shown 
in  Table  8,  Let  1  eareaases  averaged  average  Ooodf  earoasses  of  Lot  2 
averaged  Low  Choice;  Lot  3  carcasses  averaged  high  Goodj  Lot  4  had  the 
highest  average  outside  finish  with  average  Choice. 

Differences  in  inside  quality  shown  in  Table  8  were  significant 
at  the  five  per  cent  level.    Lot  1  had  the  lowest  average  Inside  quality 
with  Low  Good.    Lot  2  had  the  highest  Inside  quality  with  an  average  of 
high  Good.    Lot  3  followed  Lot  1  with  an  average  Good  and  Let  4  had  the 
same  average  as  Lot  2  with  high  Good. 

Oareass  grade  differences  among  lots  as  presented  in  Table  8  were 
significant  at  the  one  por  cent  level  of  probability.    Lot  1  carcasses 
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averaged  high  Standard  vith  en*  high  Good  carcass,  two  average  Goods, 
one  low  Good,  six  high  Standard,  and  one  average  Standard  earoaaa. 

Lot  2  had  an  average  oaroaaa  grade  of  average  Good.    Thla  lot 
provided  one  top  Standard  oaroaaaf  one  low  Good,  three  average  Good, 
one  top  Good,  four  low  Choice  carcasses,  and  one  average  Choice  oaroaaa. 

Oaroaaa  grades  for  Lot  3  averaged  Low  Good.    Lot  3  had  one  average 
Standard  and  one  top  Standard  oaroaaa,  also  four  low  Good,  three  average 
Good,  one  top  Good,  and  one  low  Choice  earoaaa* 

Lot  4  had  the  ease  average  oaroaaa  grade  aa  Lot  2  —  average  Good. 
Lot  4  had  three  low  Good  eareaaaea,  four  average  Good,  two  low  Choice, 
and  two  average  Choice  carcasses.    Lot  2  had  five  Choioa  oaroaaaea 
wheroas  Lot  4  had  only  four  Choioa  oaroaaaea.    However,  there  were  no 
Standard  oaroaaaea  in  Lot  4. 

It  ia  noted  that  Lot  1  oaroaaaea  scored  lower  in  conformation, 
outside  finish,  inaide  quality,  marbling,  and  oaroaaa  grade  than  the 
other  three  lotsj  these  differences  were  statistically  aignificant. 
These  data  thus  suggest  that  tha  degree  of  restriction  during  wintering 
of  Lot  1  waa  aavere  enough  to  daeraaae  the  gradability  of  oaroaaa  for 
thia  lot.    The  reason  for  the  low  gradability  of  Lot  3  oaroaaaea  whan 
compared  to  Lota  2  and  4  has  no  apparent  aubatantial  explanation  in 
winter  nutritional  level a.    Although  Lot  3  waa  wintered  at  a  higher 
nutritional  level  than  Lot  2,  Lot  2  oaroaaaea  consistently  scored 
higher  than  Lot  3  oaroaaaea  and  compared  favorably  with  oaroaaaea 
from  Lot  4. 
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The  Bffoot  of  Winter  3upp1— entation 
on  Certain  Carcass  Measurements 

Caroass  length,  length  of  lag,  circumference  of  round,  ohuok 
thickness,  and  L.  dor  si  area  data  are  presented  In  Table  9.    Lot  dif- 
ferences in  oaroass  length,  length  of  leg,  and  ohuok  thioknoos  voro  net 
statistically  significant.    However,  Let  1  carcasses  averaged  26.89 
inches  in  circumference  of  round  and  Lot  4  averaged  29.09  inches,  the 
difference,  which  is  significant  at  the  five  per  eent  level,  indicating 
that  the  animals  wintered  on  a  low  plane  of  nutrition  had  significantly 
•nailer  rounds  than  those  wintered  on  the  high  level  of  nutrition.  Lots 
2  and  3  wore  intermediate  in  circumference  of  round  with  28.45  and  28.76 
inohes  respectively. 

Lot  differences  in  area  of  the  L.  doril  were  small  and  lacked  sig- 
nificance.   However,  when  adjusted  on  the  basis  of  square  inches  of  rib 
070  area  per  hundred  pounds  of  carcass,  the  differences  between  lots 
approaoh  statistical  significance.    Lot  1  oaroasses  had  1.96  square 
inohes  of  rib  eye  area  per  hundred  pounds  of  carcass  weight  as  compared 
to  1.73  square  Inohes  for  Lot  4.    Lots  2  and  3  were  intermediate  with 
1.86  and  1.88  square  Inohes  respectively. 

Differences  in  depth  of  fat  over  the  Lf  dorftjL  muscle  are  pre- 
sented in  Table  9  and  are  significant  at  the  one  per  oent  level.  Lot 
averages  for  Lots  1  through  4  were  0.54,  0.74,  0.62,  and  0.80  inohes 
respectively.  ♦ 


The  Effect  of  Winter  Supplementation  on 
the  Fat,  Lean,  Bone,  and  Connective  Tissue 
Conatjiuents  of  the  9-10-1 1  Rib  Out 


Differences  in  separable  fat,  lean,  bone,  and  connective  tissue 
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are  shown  in  Table  10.    Lot  1  had  the  loweet  percentage  of  separable 
fat  with  33.30,  followed  olosely  by  Lot  3  with  33.86  per  oent.    Lot  2 
had  37.54  per  oont  and  Lot  4  had  tho  highest  percentage  of  separable 
fat  with  38.58.    Lot  differences  in  separable  fat  wore  significant  at 
tho  five  per  oont  level. 

For  oent  separable  loan  for  Lot  1  was  48.96  and  for  Lot  2,  46.16. 
Let  3  closely  followed  Lot  1  with  an  average  of  48.73  per  oent  and  Lot  4 
had  the  lowest  average  with  45.07. 

Differences  in  lot  average*  of  per  oent  bone  in  the  9-10-11  rib 
out  were  slight.    Lots  1  through  4  had  averages  of  17.03,  15.21,  15.92, 
and  15.68  per  oent  respectively.    Lot  differences  in  per  cent  separable 
connective  tissue  were  also  small.    Lots  1  through  4  had  averages  of 
1.46,  1.21,  1.70,  and  1.10  per  oent  respectively. 

Differences  in  per  sent  separable  lean,  bone,  and  connective 
tissue  when  tested  statistically  were  insignificant.    It  will  bo  noted. 
Lot  1  had  less  fat,  more  loan,  and  more  bone  than  the  other  lots,  where- 
as Lot  4  apparently  had  more  fat  and  less  lean. 

Lack  of  statistical  significance  in  per  oent  of  separable  lean 
corroborates  the  look  of  significance  in  lot  differences  between  rib 
eye  areas,  as  both  are  accepted  measures  of  aeatiness  in  beef  carcasses. 

The  look  of  statistical  significance  between  differences  in  per 
oent  of  bone  and  connective  tissue  may  be  explained  by  the  wide  variation 
that  existed  within  lots.    These  data  indicate  however,  that  level  of 
nutrition  during  wintering  does  have  an  effect  on  carcass  fat  depo- 
sition which  carried  through  the  feed  lot  period. 
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TABLE  10 

THE  EFFECTS  OP  WINTER  SUPPLEMENTATION  ON  PAT 
DEPTH  OVER  THE  L.  D0R8I  AND  PAT,  LEAN, 
BONE,  AND  CONNECTIVE  TISSUE  COMPONENTS 
OP  THE  9-10-11  RIB  OUT 


Pat  Dapth        Sap.  Sap.  Bom  Connective 

Ow  UDorii      p.t  Lean  (Par  Cant)  Tiiaue 

(In.)         (Par  Oont)    (Par  Cant)  (p,r  Cant) 


1 

0.54 

33.30 

48.96 

17.03 

1.46 

2 

0.74 

37.55 

46.16 

is.  a 

1.21 

3 

0.62 

33.86 

48.74 

15.92 

1.70 

4 

0.80 

38.58 

45.07 

15.68 

1.10 

Significance 

of  Diffaranoa     **  *  jf.  S. 


•Significant  at  tho  5  par  oant  leyol  of  probability. 
♦•Significant  at  tha  1  per  oont  leral  of  probability. 
N.  S.  —  diffaranoa  not  rtatittioally  oignificant. 
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The  Sffaot  of  Winter  Supplementation 
on  BBBS5  of  ^oake  *pd  Ro»«ts 

Tenderness  evaluations  were  made  by  bath  taste  panal  and  Waraer- 
Bratzler  shear  apparatus  an  unaged  and  aged  steaks  and  roasts.  Tender- 
ness data  art  presented  in  Table  11, 

Taste  panal  values  far  unaged  steaks  vara  3,7,  3.8,  4.1,  and  4.0 
far  Lots  1  through  4  respectively.    Corresponding  shear  values  vara 
11.9,  10,3,  10.8,  and  10.9.    Highsr  panal  values  indicate  Increasing 
tenderness  whereas  lovar  sheer  values  donate  tenderness.    These  values 
though  insignificant  statistically  indicate  a  slight  trend  far  Lot  1 
to  ba  the  lass  tender. 

Taste  panal  values  for  aged  steaks  vere  4.8,  4.8,  5.0,  and  4.7 
for  Lots  1  through  4  respectively.    Corresponding  shear  values  vera 
10.7,  10.5,  9.9,  and  10.1.    Lot  diffaranoes  vhen  tasted  statistically 
vara  insignificant,  however,  the  tenderizing  offset  of  the  aging  nay  ba 
noted.    All  values  lndioatod  lnoroasod  tenderness  with  the  exception  of 
the  shear  value  for  steaks  from  Lot  2.    The  taste  panal  average  for  Let 
2  indicated  a  tenderlsing  effect  whereas  the  shear  value  average  was 
slightly  higher  far  the  aged  steaks. 

Taste  panal  values  fer  unaged  6-7-8  rib  roasts  vere  5.0,  4.9, 
4.4,  and  4.6  for  Lots  1  through  4  respectively.    Corresponding  shear 
values  vere  10.3,  10.4,  10.7,  and  10.3. 

Taste  panel  values  for  aged  6-7-6  rib  roasts  vere  5.3,  5.2,  5.2, 
and  5.2  for  Lots  1  through  4  respectively.    Corresponding  shear  values 
vere  9.8,  9.7,  9.4,  and  9.0. 

Lot  differences  in  tenderness  vhen  tested  statistically  vera 
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net  significant.    Differences  in  tenderness  in  roasts  tend  to  be  mini- 
mized due  to  method  of  cookeryj  however,  even  with  the  diff erencee  in 
roast  tenderness  lessoned  by  the  method  of  cookery,  the  tenderizing 
effeot  of  the  seven  day  aging  period  was  still  evident. 

These  data  indicate  that  wintering  treatment  exerted  no  signifi- 
cant influence  on  tenderness  of  steaks  and  roasts  as  tested  by  taste 
panel  and  Warner-Brat si er  shear  apparatus.    However,  the  tenderizing 
effeot  of  aging  for  seven  days  is  indloated  although  these  differences 
between  aged  and  imaged  steaks  and  roasts  were  not  tested  statistically. 

The  Sffoot  of  Winter  Supplementation 
on  Juiciness  of  3teaka  and  Roaata 

Lot  differences  in  juiciness  as  evaluated  by  taste  panel  are 
presented  in  Table  12.    Juiciness  values  of  imaged  steaks  were  4.5, 
3.0,  4.7,  and  4.5  for  Lots  1  through  4  respectively.  Corresponding 
values  for  the  aged  steaks  were  4.2,  4.5,  4.5,  and  4.3.    Panel  values 
of  imaged  roasts  were  4.6,  5.0,  4.8,  and  5.1  for  Lots  1  through  4 
respectively.    Corresponding  values  for  aged  roasts  were  4.7,  4.8, 
4.7,  and  5.1.    Lot  differences  in  juiciness  were  insignificant  sta- 
tistically. 

These  data  indicate  a  slight  trend  for  the  steaks  to  become  less 
Juicy  on  aging,  however,  differences  between  Juiciness  of  imaged  and 
aged  samples  were  not  tested  statistically. 


the  L.  Dorsi  and  9-10-11  Rib  Out 

Results  of  moisture  and  fat  determinations  of  ground  samples  of 
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TABLE  12 

THS  EFFECTS  OP  WINTER  SUPPLEMENTATION  OH  JUICINESS 
OF  UNAGED  AND  AOEO  STEAKS  AND  ROASTS 


Let  No. 

Met 

Steaks 

Roasts 

Steak ■ 

Roasts 

1 

4.5 

4.6 

4.2 

4.7 

2 

5.0 

5.0 

4.5 

4.8 

3 

4.7 

4.6 

4.5 

4.7 

4 

4.5 

5.1 

4.3 

5.1 

Significance 
Of  Difference 

N.S. 

N.S. 

N.S. 

N.8. 

N.S.  —  Difference  not  statistically  significant. 
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L.  dor  si  muscle  are  presented  in  Table  13.    Average  per  cent  moisture 
of  the  rib  aye  samples  for  Lots  1  through  4  respectively  wot  72.66, 
72.73,  72.13,  and  71.88.    Par  cent  fat,  expressed  on  a  wot  weight 
basis  was  2.94,  3.07!  3.38,  and  3.64  for  Lota  1  through  4  respectively. 
Lot  differences  in  per  cent  fat  and  moisture  in  the  L.  doral  were  not 
statistically  significant. 

Detenni nations  for  fat,  moisture,  and  pro tain  of  tho  ground 
separable  fat  and  lean  portion  of  tho  9-10-11  rib  out  are  shown  in 
Table  13.    Lot  averages  for  per  cent  moisture  were  46.72,  45.57,  48.44, 
and  44.38  for  Loto  1  through  4  respectively. 

Por  cent  fat  of  tha  9-10-13  rib  out  woo  35.82,  40.36,  36.22,  and 
41.58  for  Lots  1  through  4  raapootitaly  and  par  oant  protein  for  tha 
corresponding  lots  wars  15.24,  14.11,  15.06,  and  13.60.    Lot  differences 
in  por  oant  moisture,  fat,  and  pro tain  were  statistically  significant 
at  tho  fiva  par  eant  level. 

It  is  no tad,  that  Lot  1  had  significantly  lass  fat  and  nor a 
protein  than  either  Lot  2  or  Lot  4.    Lots  2  and  4  were  closely  asso- 
ciated in  par  oant  fat  and  protein  whereas  Lot  3  values  wars  much 
olosar  to  Lot  1.    Per  sent  moisture  was  inversely  related  to  per  eent 
fat.    Therefore,  it  appears  that  level  of  nutrition  during  wintering 
affected  the  degree  of  fatness  of  Lot  1  carcasses  and  thus,  per  cent 
moisture  and  protein.    Lot  3  fat,  moisture,  and  protein  values  were 
very  similar  to  Lot  lj  which  may  be  explained  by  the  comparatively 
poor  feed  let  performance  of  Lot  3.    Although  Lot  3  had  the  second 
highest  supplementation  during  winter,  their  feed  lot  gains  were 
the  lowest  of  the  four  lots  end  the  degree  of  fatness  was  not  as 


42 


t-4 

v© 

O 

CM 

1-4 

O 

vO 

• 

• 

<0 

r-t 

»-l 

1-4 

r-<       CM  <J         c  Q 

60 

M  O 


43 


great  aa  that  of  cither  Lot  2  or  Let  4. 

The  Relationship  Between  Wintering  Average  Dally  Gain, 
Feed  Let  Average  Daily  Gain  and  Certain  Slaughter 
and  Carcass  Characteristics  as  Determined 
by  Simple  Correlation  Coefficients 

This  seotion  disregard*  treatment  groups  and  deals  with  coeffi- 
cients of  correlation  among  the  variables  studied  for  the  forty-four 
animals.    Since  the  primary  objectives  of  this  trial  were  concerned 
with  winter  gain  as  it  subsequently  affects  feed  let  performance, 
slaughter,  and  carcass  characteristics,  the  relationship  between 
these  variables  was  studied.    Also  of  further  interest  was  the  rela- 
tionship between  feed  lot  performance  following  the  winter  treatment 
and  slaughter  and  carcass  characteristics.    These  factors  will  be  con- 
sidered together  in  this  section. 

The  Relationship  Between  Wintering  Qain 
and  Peed  Lot  Average  Daily  Gain 

The  correlation  coefficient  between  average  daily  gain  during 
wintering  and  average  daily  gain  in  feed  let  was  -.14  as  shown  in 
Table  14.    The  negative  relationship,  though  statistically  Insignifi- 
cant, indicates  a  trend  for  the  animals  gaining  slower  during  wintering 
to  gain  faster  in  the  feed  lot. 

The  Relationship  Between  Weight  Gains 
and  Certain  Slaughter  Character! sties 

Correlation  coefficients  for  winter  daily  gain  and  feed  let  daily 
gain  with  slaughter  characteristics  are  presented  in  Table  14.  Corre- 
lation coefficients  between  winter  daily  gain  and  feed  lot  daily  gain 
with  intransit  shrink  were  .15  and  .25  respectively.    The  correlation 
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TABLZ  14 

THE  RELATIONSHIP  BETWEEN  RATE  OP  GAIN,  INTRANSIT  SHRINK, 
PER  OENT  0 ASTRO-INTESTINAL  TRACT,  PER  CENT 
FILL,  AND  DRESSING  PER  CENT 


Source  of  Variation 

Correlation  Coefficient 

Winter  Avara^a  Dailv  Gain  and 

Fftftd  Iftt  tViri(TA  Hal  1  v  ailn  lh« 

4  o  C  Si     AV  **    •  Tvi  VLJkw     UilAA  J     jLsJLA**j      A  Vl| 

■  14 

All  "1  KUIA  W     W*M  A»lfc|      r  * 

•  AW 

Gaatro—  inteatinal  tract-   oar  cant, 

.01 

Pill,  per  cent 

-.08 

Dressing  per  cent 

.54«* 

Feed  Lot  Averse  Daily  Gain  and 

find  lot  arerag*  daily  gain,  lbs. 

Intransit  shrink,  per  cent 

.25 

Gaatro-intestinal  tract,  per  cent 

.03 

Fill,  per  cent 

.10 

Dressing  per  cent 

-.07 

"Significant  at  the  one  per  cent  level  of  probability. 
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coefficients  lacked  significance,  however,  the  degree  of  association 
between  gain  and  in transit  shrink  indioete  that  animals  gaining  faster 
in  feed  lot  lost  more  weight  on  the  trip  to  Gainesville. 

Both  par  cant  gastro-lnteetlnal  tract  and  par  osnt  fill  had  in- 
aignifioant  and  Tory  low  dagrso  of  association  with  wintering  daily 
gains  and  food  lot  daily  gains.    Correlation  coefficients  of  .01  and 
-.08  between  wintering  daily  gains  and  gastro-intestlnel  tract  and  fill 
wars  found.    Correlations  of  .03  and  „10  between  feed  lot  daily  gains 
and  gastro- intestinal  traet  and  fill  vara  found. 

Correlation  coefficients  between  wintering  daily  gains  and  food 
lot  daily  gains  with  dressing  per  cant  wore  .54  and  -.07  respectively. 
The  relationship  between  wintering  gains  and  dressing  per  oent  was  sig- 
nificant at  the  one  per  cent  level  of  probability,  indicating  that  the 
animals  that  gained  more  during  wintering  were  fatter  following  the 
feed  lot  period  and  therefore  had  higher  dressing  percentages. 

the  low  insignificant  eorrelation  coefficient  between  feed  lot 
gains  and  dressing  per  oent  was  negative  beoause  the  animals  that  were 
restricted  during  wintering  tended  to  gain  faster  in  feed  lot  but  on 
a  lot  basis  dressed  significantly  lower. 

The  relationships  between  either  wintering  gains  or  feed  lot 
gains  and  intransit  shrink,  gaetro-intestinal  traot  and  fill  were 
slight  and  statistically  insignifioant.    These  data  therefore  indicate 
that  weight  gains  in  this  study  had  little  or  no  of foot  on  the  particular 
slaughter  characteristics  mentioned  above.    However,  the  highly  signifi- 
cant correlation  coefficient  between  winter  gains  and  dressing  per  oent 
indicates  that  the  winter  gains  strongly  influenced  dressing  percentage. 
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The  Relationship  Between  Weight  Gains 
and  Certain  Carotie  Character! sties"" 


Correlation  coefficients  between  wintering  gains  and  marbling 
and  feed  lot  gains  and  marbling  ware  .31  and  .44  respectively  as  shewn 
in  Table  15.    These  data  indicate  that  gains  during  wintering  and  feed 
let  both  are  significantly  associated  with  marbling.    However,  the 
eerrelatien  between  winter  gains  end  marbling,  significant  at  ths 
fire  per  cent  level,  was  not  as  elose  as  the  relationship  between 
feed  lot  gain  and  marbling  which  was  significant  at  the  one  par  cent 
level  of  probability. 

Correlation  coefficients  of  grade  and  grada  factors  with  weight 
gains  ars  presented  in  Table  15.    Correlation  coefficients  between 
winter  gain  and  carcass  conformation  and  feed  lot  gain  and  oareass 
conformation  were  .40  and  .34  ra speotively  which  were  significant  at 
the  one  per  oent  level  and  five  per  cent  level.    Correlation  coefficients 
between  wintering  gains  and  outside  finish  and  feed  lot  gains  and  out- 
side finish  were  .42  and  .31,  which  were  significant  at  the  one  and 
five  per  cent  levels  respectively.    Correlations  between  wintering 
gains  and  inside  quality  and  feed  let  gains  and  inside  quality  were 
.24  and  .46,  the  latter  significant  at  the  one  per  cent  level.  Carcass 
grade  had  a  coefficient  of  correlation  of  .38,  significant  at  the  one 
per  oent  level,  with  winter  gains  and  correlation  of  .48  with  feed  lot 
gains,  also  significant  at  the  one  per  oent  level. 

The  data  therefore  indicate  that  wintering  gains  had  more  in- 
fluence on  oareass  conformation  and  outside  finish  than  did  feed  lot 
gains.    However,  food  lot  gains  wore  more  closely  associated  with  in- 
side quality  and  carcass  grade  than  were  wintering  gains.    Animals  that 
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TABLE  15 

THS  RELATIONSHIP  BETWEEN  AVER AG 2  DAILY  WEIGHT 
GAINS  AND  CARCASS  GRADE  AND  GRADE  FACTORS 


Seuroe  of  Variation 

Corralation  Coefficient 

Wlntor  Araraaa  Daily  Gain  and 

Marbling  Score 

Carcass  conformation 

.40** 

Out aids  finish 

WM  VB^UO     sV  A  ila>  Wi 

.42** 

Insida  auality 

.24 

Carcass  grade 

.38** 

Paad  Lot  Average  Daily  Gain  and 

Marbling  Sooro 

Carcass  conformation 

.34* 

Outsida  finish 

.31* 

Inside  quality 

,46»* 

Carcass  grada 

.48** 

•Significant  at  the  fiva  par  oant  level  of  probability. 


••Significant  at  the  one  par  cant  level  of  probability* 
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gained  mora  weight  during  wintering  were  superior  in  carcass  conformation 
and  had  more  outside  finish  following  the  feed  lot  period. 

Correlation  eoeffieienta  of  carcass  measurements  with  weight 
gain*  are  shown  in  Table  16.    Correlation  coefficients  of  carcass 
length,  length  of  leg,  circumference  of  round  and  chuck  thickness  with 
wintering  gains  were  .58,  .24,  .65,  and  .44  respectively,  which  with  the 
exception  of  length  of  leg  were  significant  at  the  one  per  cent  level. 
Correlations  of  feed  lot  gains  with  carcass  length,  length  of  leg,  cir- 
cumference of  round  and  chuck  thickness  were  .42,  .04,  .45,  and  .50 
respectiTely.    The  coefficients  of  correlation,  significant  at  the  one 
per  cent  lerel  with  the  exception  of  leg  length,  indicate  an  association 
between  carcass  measurements  with  both  winter  gains  and  feed  lot  gainsj 
although  the  relationship  with  winter  gain  seemed  to  be  closer. 

Area  of  the  I,  dor si  muscle  between  the  twelfth  and  thirteenth 
ribs  had  a  coefficient  of  correlation  with  wintering  gains  of  .20  and 
lacked  significance  as  shown  in  Table  16.    However,  the  coefficient  of 
correlation  with  feed  lot  gains  was  .38,  significant  at  the  one  per  cent 
level,  indicating  that  faed  lot  gains  were  more  closely  associated  with 
carcass  muscling  than  were  wintering  gains.    This  association,  although 
significant,  explained  only  little  more  than  fourteen  per  oent  of  the 
variation. 

When  rib  eye  area  was  adjusted  to  square  inches  of  rib  eye  per 
hundred  pounds  of  carcass  weight  and  then  related  to  wintering  and  feed 
let  gains,  correlation  coefficients  were  -.56  and  -.30  respectively  as 
presented  in  Table  16.    The  highly  significant  negative  relationship 
with  wintering  gains  points  to  the  animals  gaining  less  during  wintering 
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TABLE  16 

THE  RELATIONSHIP  BETWEEN  AVERAGE  DAILY  WEIGHT  GAIN 
AND  CARCASS  LENGTH,  LENGTH  OF  LEG,  CIRCUMFERENCE 
OF  ROUND,  CHUCK  THICKNESS,  AND  RIB  EYE  AREA 


Sour oo  of  Variation 

Correlation  Coefficient 

winter  Avoraes  Daily  uain  ana 

Carcass  length,  inches 

.58** 

Length  of  leg,  inches 

.24 

Gircuaf erenee  of  round,  inches 

.65** 

Chuck  thickness,  inches 

.44** 

Rib  eye  area,  sq.  inch** 

.20 

Square  inchea  rib  aye 

100  lbg.  carcass  weight 

-.56** 

I     t     Avuriira    T^a  4  1  V   ()•  \  TS  anil 

Carcass  length,  inches 

.42** 

Length  of  leg,  inches 

.04 

Circumference  of  round,  inches 

.45** 

Chuck  thickness,  inches 

.50** 

Rib  eye  ares,  sq.  inches 

.38** 

Square  inches  rib  eye 

100  lbs.  oar oats  weight 

-.30* 

♦Significant  at  tho  live  per  cent  level  of  probability. 

**Signifioant  at  the  one  par  oent  level  of  probability. 
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as  baring  a  larger  area  of  rib  eye  per  hundred  pound*  of  carcass. 
Analysis  of  variance  indicated  that  little  or  no  difference  in  area 
of  L.  dor  si  as  such  existed  between  lots)  therefore,  on  a  rib  eye 
area  per  hundred  pounds  weight  basis,  lighter  oarcasses  from  restricted 
animals  were  leaner  and  meatier,    This  relationship  changed  with  feed 
let  gains  because  Lot  2  animals  gained  rapidly  in  feed  let  and  there- 
fere  had  relatively  heavy  oarcasses. 

The  relationship  of  depth  of  fat  over  the  rib  eye  with  winter 
and  feed  lot  gains  is  presented  in  Table  17.    A  coefficient  of  cor- 
relation of  .30  was  found  between  depth  of  fat  over  the  rib  eye  and 
winter  daily  gain;  the  relationship  was  significant  at  the  five  per 
oent  level.    The  correlation  coefficient  between  depth  of  fat  and  feed 
lot  gain  was  an  insignificant  .21.    These  relationships  indicate  that 
wintering  gains  more  strongly  influenoe  external  fat  deposition  than 
feed  lot  gains. 

The  Relationship  Between  Weight  gains 
and  tha  Fat,  Laana  Bona,  and  Gonneotlvo 


The  relationships  between  fat,  lean,  bone,  and  connective  tissue 
components  of  the  9-10-11  rib  cut  and  weight  gains  are  presented  in 
Table  17.    A  correlation  of  -.36  was  obtained  between  separable  lean 
of  the  9-10-11  rib  cut  and  wintering  gainj  the  relationship  was  sig- 
nificant at  the  five  per  oent  level  and  lndioates  the  trend  for  animals 
gaining  less  during  wintering  to  have  more  lean  in  the  9-10-11  rib  out. 
The  association  of  separable  lean  with  feed  lot  gain  was  insignificant 
when  tested  statistically  as  was  the  association  between  feed  lot  gain 
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TABLE  17 

THE  RELATIONSHIP  BETWEEN  AVERAGE  DAILY  WEIGHT  GAIN 
AND  DEPTH  OF  FAT  OVER  THE  RIB  EYE  AND  PER  CENT 
SEPARABLE  FAT,  LEAK,  BONE,  AND  CONNECTIVE 
TISSUE  OF  THE  9-10-11  RIB  OUT 


Source  of  Variation 


Correlation  Coefficient 


Wlntar  Average  Dally  Gain  and 
Depth  of  fat  over  rib  eye,  inches 

Par  cent  separable  fat  of  the 

9-10-11  rib  out 

Par  oant  separable  loan  of  the 

9-10-11  rib  out 

Par  oont  separable  bone 

Par  oant  separable  connect! re  tissue 


•  30* 

.40** 

-.36* 
-.32* 
-.05 


Fe»4  ut  mam      G>in  **d 

Depth  of  fat  over  rib  eye,  inches 

Per  cent  separable  fat  of  the 

9-10-11  rib  out 

Per  oont  separable  lean  of  the 
9-10-11  rib  out 

Per  eent  separable  bone 

Per  eent  separable  connective  tissue 


.21 

.32* 

-.23 

-.29* 

-.30* 


•Significant  at  the  fire  per  oent  level  of  probability. 
••Significant  at  the  one  per  oent  level  of  probability. 
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wad  per  cent  bone.    However,  the  correlation  between  winter  gain  and 

por  cent  bone  was  signif leant  at  the  fire  per  cent  level  with  e  co- 
efficient of  -.32. 

The  Relationship  Between  Weight  Qalns  and 

Chemical  Moisture.  Fat,  and  Protein  of  the 
C  DorH  and  9-10-11  Rib  Out 

The  relationships  between  rate  of  gain  and  moisture  and  fat 
oontent  of  the  I,  dorei  muscle  are  presented  in  Table  18.    Both  winter 
gain  and  feed  lot  gain  were  significantly  associated  at  the  one  per  cent 
level  with  per  oent  moisture  in  the  I.  deril  muscle  with  correlation  of 
-.46  and  -.38  respectively.    Thus,  fatter  animal B  had  less  moisture  in 
the  rib  eye.    Since  moisture  and  fat  or  ether  extraot  are  inversely 
related,  it  waa  reasonable  that  the  fatter  animals  had  more  ether  ex- 
tract in  the  rib  eye.    Correlation  ooeffloients  of  .38  and  .32  between 
winter  gain  and  feed  lot  gain  with  ether  extract  of  the  rib  eye  muscle 
were  significant  at  the  one  and  fire  per  oent  levels  respectively, 
illustrating  that  the  fatter,  fatter  gaining  animals  did  have  more 
ether  extract  and  tharefore  lesi  moisture  in  the  rib  eye. 

The  relationships  between  rate  of  gain  and  moisture,  fat,  and 
protein  of  the  9-10-11  rib  out  are  shown  in  Table  18.    Moisture  and 
ether  axtrsct  of  the  9-10-11  rib  eut  had  significant  coefficients  of 
correlation  with  winter  gain  of  -.37  and  .36.    A  highly  significant 
correlation  coefficient  of  -.42  was  obtained  between  per  oent  protein 
of  this  cut  and  winter  gain.    Peed  lot  gain  with  moisture,  ether  extraot, 
and  protein  of  the  9-10-11  rib  out  had  coefficients  of  correlation  of 
-.37,  .35,  and  -.31  respectively  whioh  were  significant  at  the  five 
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TABLE  18 

THE  RELATIONSHIP  BETWEEN  AVERAGE  DAILY  WEIGHT  GAIN 

AND  Pifl  CENT  MOISTUR-,  PAT,  AND  PR0T2IH  OF  TRu 
L.  D0R3I  AND  THE  9-10-11  RIB  OUT 

So urea  of  Variation  Correlation  Go officiant 

Wlntor  Average  Dally  Gain  and 

Por  oont  Boleture  of  L.  doril  -.46** 

Par  cant  ether  extract  of  LP  doral  .38** 

Per  cent  moisture  9-10-11  rib  out  -.37* 

Par  oant  other  extract  9-10-11  rib  out  .36* 

Per  cent  protein  9-10-11  rib  out  -.42** 

Feed  Lot  Average  Daily  Gain  end 

Per  oent  Moisture  of  L.  dor el  -.38** 

Per  oent  ether  extract  of  L.  dorcl  .32* 

Per  oent  moisture  9-10-11  rib  out  -.37* 

Per  cent  ether  extract  9-10-11  rib  out  .35* 

Per  oent  protein  9-10-11  rib  out  -.31* 


♦Significant  at  the  fire  per  cent  level  of  probability. 
**3i&nif leant  at  the  one  per  oent  level  of  probability. 
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par  cent  level. 

The  Relationship  Between  Weight  Qaina 
and  Tenderness  of  Both  Unaged  and  Aged 
Steaks  and  Roasts""" 

Tenderness  values  of  staaka  and  roasts  were  not  significantly 
associated  with  either  winter  gain  or  faad  lot  gain  as  saan  in  Table  19. 
Correlation  coefficients  of  .05  and  -.10  were  found  between  panel  values 
for  unaged  steaks  and  winter  gain  and  faad  lot  gain  respectively.  Winter 
gain  and  feed  lot  gain  had  correlations  of  .02  and  -.09  with  shear  values 
for  unaged  steaks.    Taste  panel  values  for  aged  steaks  had  correlations 
of  .15  and  -.09  with  winter  gain  and  feed  lot  gain.    Correlation  coeffi- 
cients of  -.13  and  .01  were  found  between  shear  values  for  aged  steaks 
and  winter  gain  and  feed  lot  gain  respectively. 

Tenderness  panel  values  for  unaged  roasts  had  correlations  of 
-.22  and  .18  with  winter  gain  and  feed  lot  gain.    The  shear  values  for 
unaged  roasts  had  correlations  of  .03  and  -.27  with  winter  gain  and  feed 
lot  gain  respectively.    Correlation  coefficients  of  .02  and  .14  were 
found  between  panel  values  for  aged  roasts  and  winter  and  feed  lot 
gains.    Shear  values  for  aged  roasts  had  correlations  of  -.16  and  -.01 
with  winter  gain  and  feed  lot  gain  respectively. 

The  Relationship  Between  Carcass  Or ad a  and 
Tenderness  of  Both  Unaged  and  Axed  Steaks 
and  Roasts 

The  relationships  between  tenderness  of  steaks  and  roasts  and 
oaroass  grade  are  presented  in  Table  20.    Coefficients  of  correlation 
between  oaroass  grade  and  tenderness  values  for  steaks  both  aged  and 
unaged  were  not  significant.    With  unaged  roasts,  however,  correlation 
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TABLE  19 

THE  RELATIONSHIP  BETWEEN  AVERAGE  DAILY  WEIGHT  GAIN 
AND  TENDERNESS  OP  STEAKS  AND  ROASTS 


Source  of  Variation 

worrciRiion  oo en l cicnt 

ILiaW  Average  Daily  Oain  and 

Panel  values,  unaged  steaks 

.05 

Shear  values,  unaged  steaks 

.02 

Panel  values,  aged  steaks 

.15 

Shear  values,  aeed  steaks 

a  13 

Panel  values,  unaged  roasts 

•  99 

Shear  values,  unaered  rAAita 

tvO 

Panel  value s.  a red  roftiti 

AO 

Shear  Values .   «^*d  rrvn  at  a 

.  1  n 

—  .10 

Pa.ad  Ut  AYeraze  Daily  Gain  and 

Panel  values*  unaged  steaks 

-.10 

Shear  values*  unaged  steaks 

-.09 

Panel  values,  aged  steaks 

-.09 

Shear  values,  aged  steaks 

.01 

Panel  values,  unaged  roasts 

.18 

Shear  values,  unaged  roasts 

-.27 

Panel  values,  aged  roasts 

.14 

Shear  values,  aged  roasts 

-.01 
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TABLE  20 

SIMPLE  CORRELATIONS  BETWEEN  TENDERNESS  VALUES  OF  UN AGED 
AND  AOED  STEAKS  AND  ROASTS  AND  CARCASS  GRADE, 
MARBLING,  PER  CENT  ETHER  EXTRACT  OP  THE 
L.  DORSI.  METATARSUS  BREAKING  STRENGTH 
AND  METACARPUS  BREAKING  STRENGTH 


Source  of  Variation  Correlation  Ooeffioient 


Carcass  Grade  and 

Panel  values,  unaged  steaks 
Shear  values,  unaged  steaks 
Panel  values,  aged  steaks 
Shear  values,  aged  steaks 
Panel  values,  unaged  roast* 
Shear  values,  unaged  roasts 
Panel  values,  aged  roasts 
Shear  values,  aged  roasts 

Marbling  Soore  and 


Panel  values,  unaged  steaks  .07 

Shear  values,  unaged  steaks  -.18 

Panel  values,  aged  steaks  .18 

Shear  values,  aged  steaks  -.12 

Panel  values,  unaged  roasts  .27 

Shear  values,  unaged  roasts  ..27 

Panel  values,  aged  roasts  .29* 

Shear  values,  aged  roasts  -.33* 

Per  Cent  Ether  Extract  L.  Dor si  and 

Panel  values,  unaged  steaks  .25 

Shear  values,  unaged  steaks  -.15 

Panel  values,  aged  steaks  .40** 

Shear  values,  aged  steaks  -.25 

Panel  values,  unaged  roasts  .34* 

Shear  values,  unaged  roasts  -.36* 

Panel  values,  aged  roasts  .49** 

Shear  values,  aged  roests  .  35* 


.11 
-.26 

.16 
-.17 

.31* 
-.33* 

.25 
-.32* 
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TABLE  20—Oontlnuod 


Souroe  of  Variation  Correlation  Cooffieiont 


U  A4  o  t  a  r  oi l  a    B *•  oo lr4  w it    44*oM»4k    «m  J 

ranex  values,  unagea  SveoJCS 

•*rt  a*  at 

••36** 

anear  vaiuss,  unagoa  sxeaiCS 

•  38** 

P«  Ma  1       OSM  1  i  i  a  a         _  ^  _  yJ      ai  A  —  —  1.  — 

ranex  values,  agwd  stoatcs 

-.53** 

onear  vaius*,  ag»a  steaJct 
Panel  values,  unaged  roasts 

A  T*a 

.43** 

-.55** 

Shear  Tallies,  unaeed  roasts 

Panel  values,  aged  roasts 

-.50** 

Shear  values,  aged  roasts 

.48** 

Metaoarpus  Breaking  Strength  and 

Panel  values,  imaged  steak* 

-.14 

Shear  values*  unaged  steaks 

-.09 

Panel  values,  aged  steaks 

-.24 

Shear  values,  aged  steaks 

.0? 

Panel  values,  unaged  roasts 

-.21 

Shear  values,  unaged  roasts 

-.06 

Panel  values,  aged  roasts 

-.37* 

Shear  values,  aged  roasts 

.12 

■♦Significant  at  the  five  per  cent  level  of  probability. 


♦♦Significant  at  the  one  per  cant  level  of  probability. 


58 


coefficients  between  carcass  grade  wars  .31  and  -.33  for  panel  and 
shear  values  respectively.  Thsss  were  significant  at  the  firs  per 
cent  level.    Correlation  ooeffloients  between  oaroass  grade  and  agsd 

roasts  wars  .25  and  -.32  for  panel  and  shear  values,  the  lattsr  sig- 
nificant at  the  five  per  oant  level. 

The  Relationship  Between  Marbling  and  ather 
Extract  of  the  L.  dor  si  with  >nderncsfl  of 
both  Unaged  and  Aged  Steaks  and  B5B 

Degree  of  marbling  was  not  signifioantly  associated  with  tender- 
ness values  of  imaged  stsaks  or  roasts.    However,  a  low  but  significant 
correlation  of  .29  between  marbling  and  panel  values  of  aged  roasts  was 
found.    A  significant  correlation  of  -.33  between  marbling  and  shear 
values  of  aged  roasts  was  obtained. 

The  relationships  between  marbling  and  ether  extract  of  the  I.  dor si 
and  panel  and  shear  tenderness  values  of  aged  and  unaged  stesks  and  roasts 
are  presented  in  Table  20.    Bther  extraet  of  the  L.  dor si  was  more 
closely  associated  with  tenderness  values  than  marbling  score.  Co- 
efficients of  correlation  between  ether  extract  of  the  L.  dor si  and 
unagsd  stealc  tenderness  values  laoked  significance.    However,  tests 
panel  values  for  the  aged  steaks  had  a  oosffioisnt  of  correlation  with 
ether  extract  of  .40  which  was  significant  at  the  one  per  cent  level. 
Shear  values  lacked  significance.    Tsste  panel  values  and  shear  valuas 
both  of  unaged  and  aged  roasts  were  significantly  associated  with  ether 
extract  of  the  L.  dors^.    Unaged  roast  coefficients  of  correlation  with 
ether  extract  of  the  L.  dorsfr  for  panel  and  sheer  values  were  .34  and 
and  -.36  respectively,  which  were  significant  at  the  five  per  cent 
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level.    Bther  extract  of  the  L.  doril  had  correlations  of  .49  and 
-.35  with  panel  and  ah ear  values  for  tendernees  of  aged  roaata  which 
were  aignifioant  at  the  one  and  fire  per  oent  level  respectively. 

The  Relationship  Between  Metacarpus  and 
Metatarsus  Breaking  Strength  end  Tender- 
neaa  of  Both  Unaged  and  Aged  Steaks  and 

BBS 

Correlation  coeffioiente  between  metacarpus  and  metatarsus  breaking 
strength  and  tenderneee  aa  determined  by  panel  and  shear  are  presented  in 
Table  20.    In  thia  study,  it  was  interesting  to  note  the  relatively  close 
relationahip  which  existed  between  breaking  strength  of  the  metatarsus 
and  panel  and  shear  tenderness  values  for  unaged  and  aged  steaks  and 
roasts.    Ooeffioientc  of  correlation  between  metatarsus  breaking  strength 
and  taste  panel  and  shear  values  for  unaged  steaks  were  -.38  and  .38  re- 
spectively whioh  were  significant  at  the  one  per  cent  level.    With  aged 
steaks,  a  correlation  of  -.53  was  found  between  panel  tenderness  and 
metatarsus  breaking  strength!  a  correlation  of  .43  waa  found  between 
shear  value  and  metatarsus  breaking  strength.    Both  correlations  were 
highly  significant.    Coefficients  of  correlation  between  metatarsus 
breaking  strength  and  unaged  roast  tenderness  values  by  panel  and  by 
shear  were  -.55  and  .40,  respectively!  both  correlations  were  highly 
significant.    With  aged  roasts,  highly  significant  correlation  co- 
efficients of  -.50  and  .48  were  found  between  the  breaking  strength 
of  the  metatarsus  and  tenderness  by  panel  and  between  the  breaking 
strength  of  the  metatarsus  and  tenderness  by  shear  respectively. 

Correlations  between  metacarpus  breaking  strength  and  tender- 
ness values  were  generally  low  and  laoked  significance  with  one 
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exception.    A  correlation  coefficient  of  -.37  which  wa.  iignificant 

at  the  five  per  cent  l.Y.l,  exi.t.d  between  .etacarpu.  breaking 

•trength  and  panel  tendern...  ralu..  of  aged  roaote. 

The  Relatiqnehip  Between  W^ght  Gain. 
and  Juiclnaaa  of  Both  Unag.d  and  Aged 

EBB  fPd  RP^l^t^ 

The  relationahip  b.tween  the  Jui.in...  of  .teak,  and  roaat.  and 

rat.  of  winter  and  feed  lot  gain  -ay  be  ..en  in  Table  21.    Tm.t.  panel 
Talue.  for  Juicinea.  of  .teaki  and  roa.t.  were  not  .ignificantly  MM- 
ciated  with  winter  gain..    HoweT.r.  panel  value,  for  juicin...  of  un- 
ag.d  teak,  and  feod  lot  gain  provided  a  coafficiant  of  correlation  of 
.29  which  wa.  significant  at  th.  fir.  per  cost  I.t.1.    C.ffi.i.nt.  of 
correlation  between  feod  lot  gain  and  aged  teak,  and  unag.d  and  aged 
reaot  Juioin...  lacked  .ignifioanc. 

The  Relation^  Between  Caro*M  Of*** 
"and  Juicineee  of  Both  Unafad  and  Aged 
Staefr.  end  Roa.t. 

Th.  ....elation  of  care...  grad.  with  Juicin...  i.  prcnt.d  in 
Tebl.  22.    Oarca..  grad.  wa.  ....dated  with  Juicin...  of  unag.d  .teak, 
and  aged  .teak,  with  correlation,  of  .42  and  .34  relatively,  which  were 
aignificant  at  th.  on.  and  fir.  per  Stat  l.v.l..    J«l«in...  of  roa.t. 
wa.  .ignificantly  ...ooiatad  with  carcass  grade.  havi»5  coefficient,  of 
•orr.lation  of  .38  for  unaged  roast,  and  .29  for  aged  roa.t.  which  were 
•ignifioant  at  th.  one  and  fire  per  oent  level  respectively. 
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TABL2  21 

THE  RELATIONSHIP  BETWEEN  AVERAGE  DAILY  WEIGHT  GAIN 
AND  JUICINESS  OP  STEAKS  AND  ROASTS 


Soureo  of  Variation 

Correlation  Coefficient 

Winter  Average  Daily  Gain  and 

Juiciness  of  unaged  steaks 

-.02 

Juiciness  of  aged  steaks 

.27 

Juiciness  of  unaged  roasts 

.23 

Juiciness  of  aged  roasts 

.18 

Feed  Lot  Average  Dally  Gain  and 

Juiciness  of  unaged  steaks 

.29* 

Juiciness  of  aged  steaks 

.12 

Juiciness  of  unaged  roasts 

.13 

Juiciness  of  aged  roasts 

.17 

'Significant  at  the  five  per  cent  level  of  probability. 
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The  Ralationahip  Between  Marbling 
and  Sther  Sxtraot  of  the  L.  dorai, 
with  Juiciness  of  Both  Unaged  and 
Aged  Steaks  and  Roaata 

The  relationahip  between  marbling  and  juicinaaa  and  ether  axtraot 
of  tha  Lt  dorai  and  Juiciness  are  praaantad  in  Tabla  22.    Marbling  scare 
waa  associated  with  juicinaaa  of  unagad  steaks  as  indioatad  by  a  corre- 
lation  ooaffioiant  of  .48  which  was  aignifioant  at  tha  one  par  oant 
laTal.    Tha  relationahip  batwaan  marbling  and  juicinaaa  of  aged  steaks 
waa  low  and  lacked  aignifioanoa.    Juiciness  of  both  unagad  and  agad 
roaata  waa  aignifioantly  associated  with  marbling  score,-  tha  oorre- 
lationa  of  .40  in  aaoh  instance  were  aignifioant  at  tha  ona  per  cent 
level.    Thua,  it  appears  that  a  ralationahip  exiate  batwaan  fatness 
and  or  marbling  and  juicinaaa  in  roaata  whan  tha  two  variablea  ara 
measured  subjectively. 

Par  cant  ether  axtraot  of  tha  L.  dor si  had  a  oorralation  of  .28 
with  juicinaaa  of  unagad  steaks  and  lacked  atatiatical  aignifieance. 
However,  a  correlation  of  .30  which  waa  aignificant  at  the  fire  per 
oent  level  waa  found  between  ether  extract  of  the  I.  dorai  and  Juloi- 
nesa  of  aged  steaks.    Par  oant  ether  extract  of  the  L.  dorai  had  a 
oorralation  of  .31,  which  waa  aignificant  at  the  five  per  oent  level, 
with  juicinaaa  of  unagad  roaata.    A  highly  aignificant  correlation 
ooaffioiant  of  .39  waa  found  between  ether  extraet  of  the  L.  dorai 
and  Juiciness  of  aged  roaata. 

The  Ralationahip  of  Juicinaaa  and  Tendorneaa 

Correlation  ooefficienta  between  juicineaa  and  tenderness  are 
preaented  in  Table  22.    An  inaignifioant  correlation  ©©efficient  0f 
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-•13  was  found  b«tw««n  juiciness  of  unaged  steaks  and  tenderness  of 

unaged  steaks.    A  correlation  of  .26,  which  lacked  significance,  vat 

obtained  between  juiciness  and  tenderness  of  aged  steaks.    With  juiciness 

and  tenderness  of  imaged  roasts,  and  insignif leant  correlation  of  .18 

was  found  and  a  correlation  of  .28  which  also  lacked  significance,  was 

obtained  between  juiciness  and  tenderness  of  aged  roasts.    The  lack  of 

significance  of  correlations  between  juioiness  and  tenderness  indicates 

the  low  degree  of  association  between  these  variables. 

The  Relationship  Between  Cannon  Bone  Measurements  and 
Measures  of  Mcatlncss  In  the  Carcass 

In  this  study,  rib  eye  area,  adjusted  rib  eye  area,  and  separable 

lean  of  the  9-10-11  rib  out  were  used  in  estimating  oareass  neatlness. 

liable  23  shows  the  relationships  between  cannon  bone  measurements  and 

meatlness. 

Correlations  between  rib  eye  area  and  cannon  bone  length  and 
width  measurements  laoked  significance.    However,  correlations  of  .36 
and  .29  were  found  between  rib  eye  area  and  metacarpus  weight  and  depth 
and  were  significant  at  the  five  per  oent  level.    Correlations  of  .37 
and  .35  were  obtained  between  rib  eye  area  and  metatarsus  weight  and 
depth  and  were  also  significant  at  the  five  per  oent  level. 

The  coefficient  of  correlation  between  adjusted  rib  eye  area  and 
metacarpus  weight  was  -.30.    The  correlation  between  adjusted  rib  eye 
area  and  metatarsus  weight  was  -.35.    These  correlations  were  signifi- 
cant at  the  five  per  oent  level.    ▲  highly  significant  correlation  of 
-.41  was  obtained  between  adjusted  rib  eye  area  and  metatarsus  depth. 
Correlation  coefficients  for  metacarpus  depth,  length,  and  width  and 
those  for  metatarsus  length  and  width  with  adjusted  rib  eye  area  lacked 
significance. 
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TABLS  23 

THE  RELATIONSHIP  BETWEEN  CARCASS  MEATINSSS  AS  INDICATED  BY 
RIB  EYE  AREA*  ADJUSTED  RIB  EYE  AREA*  AND  SEPARABLE 
LEAN  OP  THE  9-10-11  RIB  CUT,  AND  METATARSUS 
AND  METACARPUS  WEIGHT,  LENGTH,  WIDTH,  AND 

DEPTH 


Source  of  Variation 

Rib  Eye  Area 

Adjusted 
Rib  Eye  Area 

Separable  Lean 
of  the  9-10-11 
Rib  Out 

Hat* oar put  weight 

.36* 

-.30* 

.02 

Metacarpus  length 

.20 

-.23 

.08 

Metacarpus  width 

.15 

-.27 

-.18 

Metacarpus  depth 

.29* 

-.21 

.07 

Metatarsus  weight 

.37* 

-.35* 

-.02 

Metatarsus  length 

.16 

-.19 

.12 

Metatarsus  width 

.23 

-.26 

-.11 

Metatarsus  depth 

.35* 

-.41** 

-.06 

•Significant  at  the  fiva  per  oent  lerel  of  probability. 
** Si gnif leant  at  the  one  per  oent  lerel  of  probability. 
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Correlation  coefficients  between  separable  lean  of  the  9-10-11 
rib  out  and  cannon  bone  weight!  and  meaoures  laoked  significance  at 
presented  in  Teble  23. 

The  significant  relationship!  between  cannon  bona  measurement* 
and  rib  eye  area  explain  only  a  mall  percentage  of  the  total  var- 
iation. 

The  Effect  of  Breed  Differences  on  Marbling, 

Carcaes  Gradft,  and  Dressing  Per  Cant 

It  was  considered  feasible  to  determine  whether  or  not  perforin 
anee  differences  due  to  breed  difference*  existed  in  thia  study.  A 
least  square!  analysil  was  employed  since  the  sub-class  numbers  were 
unequal.    The  animals  in  the  trial  were  divided  into  four  breed  groups 
by  percentage  of  Brahman  breeding.    The  four  breed  groups  weret  no 
brahman  breeding,  one-fourth  Brahman,  one-half  13 randan,  and  thrss- 
feurthe  or  more  Brahman.    Performance  by  lot  was  considered  as  a  non- 
oontinuous  variable  and  winter  gain  and  feed  lot  gain  ware  incorporated 
as  continuous  variables  using  the  co variance  technique  desoribed  by 
Hazel  (1946).    Three  of  the  more  important  dependent  variables  of  this 
study  were  used  in  the  analysis;  the  variable!  were  marbling  score!, 
eareess  frade,  and  dressing  per  cent. 

Table  24  illustrates  that  breed  had  a  definite  effect  on  marbling. 
The  difference  between  animals  of  no  Brahman  breeding  and  animal i  of 
three-fourths  or  more  Brahman  wai  significant  at  the  five  per  cent 
level  a!  was  the  difference  between  animals  of  one-half  Brahman  and 
three-fourth!  or  more  Brahman.    A  difference,  significant  at  the  one 
per  sent  level,  was  found  between  animals  of  one-fourth  Brahman  and 
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animals  of  three-fourths  or  more  Brahman. 

Lot  differences  in  marbling  were  stati stically  insignificant  when 
breed  differences  war*  taken  out.    Differences  In  weight  gains  as  they 
affected  marbling  looked  significance.    It  therefore  appears  that  marb- 
ling differences  were  more  the  effect  of  breed  differences  than  either 
lot  treatment  or  weight  gains. 

The  effect  of  breed  on  oaroasa  grade  shown  in  Table  24  was  not  as 
pronounced  at  the  effect  of  breed  on  marbling,    uai case  grade  differences 
between  animals  of  one-fourth  Brahman  and  animals  of  three-fourths  or 
mere  Brahman  were  significant  at  the  fire  per  cent  level,  however* 
grade  differences  between  animals  of  no  Brahman  breeding,  one-half 
Brahman  and  three-fourths  or  more  Brahman  laoked  significance. 

Differences  in  carcass  grade  between  Lot  1  and  Lot  4  were  sig- 
nificant at  the  five  per  eent  level.    The  differences  between  Lets  2, 
3,  and  4  were  not  significant.    Feed  lot  gain,  as  would  be  expected, 
affected  carcase  grade  and  was  significant  at  the  five  per  eent  level. 
These  data  indicate  that  breed  of  animal,  lot  treatment,  and  feed  lot 
gain  affected  carcass  grade. 

Table  24  indicates  that  animals  of  one-fourth  Brahman  breeding 
had  a  lower  dressing  percentage  than  animals  of  three-fourths  or  more 
Brahman.    The  dlfferenoe  was  significant  at  the  one  per  cent  level. 
Differences  between  animals  of  no  Brahman  breeding,  one-half  Brahman, 
and  three-fourths  or  more  Brahman  laoked  significance.    Lot  differences 
in  dressing  per  cent  also  laoked  statistical  significance  when  breed 
differences  were  token  out.    Winter  gain  as  a  eovariont,  was  signifi- 
cantly associated  with  dressing  per  oent  at  the  one  per  eent  level 
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of  probability.    Howerer,  the  relationship  between  feed  lot  gain  and 
dressing  per  eent  lacked  signif ioance. 

Marbling  score  of  all  three  of  the  breed  groups  with  less  than 
three-fourthe  Brahman  breeding  was  significantly  higher  than  the  group 
with  three-fourths  or  more  Brahman  breeding.    The  breed  effect  on 
marbling  scors  was  of  such  magnitude  that  lot  differences  were  in- 
significant, indicating  that  breed  affected  marbling  more  than  the 
wintering  treatment. 

Carcass  grade  differences  due  to  brp>ed  were  not  as  great  as  with 
marbling  differences  due  to  breed  but  all  three  of  the  breed  groups 
with  less  than  three-fourths  Brahman  breeding  graded  higher  than  the 
group  with  three-four the  or  more  Brahman.    This  difference  nay  be 
explained  by  the  higher  degree  of  marbling  of  the  other  three  breed 
groups.    Howorer,  the  only  significant  grade  difference  existed  be- 
tween animals  of  one-fourth  Brahman  and  those  of  threo- fourths  or 
more  Brahman.    Table  24  shows  that  Lot  4  graded  higher  than  the  ether 
three  lots  and  significantly  higher  than  Lot  1  which  was  eewerely  re- 
stricted during  wintering. 

The  animals  with  three-fourths  or  more  Brahman  breeding  had 
significantly  higher  dressing  percentages  than  th?  animals  with  one- 
fourth  Brahman  breeding. 

Breed  or  per  cent  of  Brahman  breeding  in  animals  and  carcasses 
used  in  this  study  exerted  an  influence  on  marbling  score,  eareass 
grade  and  dressing  per  cent. 


VI.  SUMMARY 


Forty-four  weanling  heifers  ware  allotted  by  approximate  brooding 
and  weight  into  four  equal  lots.    During  the  119  day  wintering  period 
on  Bahia  graao  pasture,  ouppl omenta t ion  consisted  of  citrus  pulp  and 
cottonseed  meal  (41  per  cent)  adjusted  in  quantity  periodically  to  con- 
trol rate  of  gain.    Lot  1  animal •  averaged  0.06  pound  daily  gainj  Lot  2, 
0.45  pound)  Lot  3,  0.82  pound;  and  Lot  4  animals  averaged  1.11  pounds 
daily. 

All  lots  wore  plaood  in  feed  lot  and  self-fed  the  fame  fattening 
ration  for  140  dayaj  average  daily  gains  for  Lots  1  through  4  respec- 
tively were  2.08  pounds,  2.29  pounds,  1.85  pounds,  and  1.96  pounds. 
Pounds  of  feed  lot  ration  required  per  hundred  pounds  of  gain  for  Lots 
1  through  4  were:    940,  978,  1,010,  and  1,004.    Coarsely  chopped  Pangsla 
grass  hay  at  the  level  of  1.44-1.49  pounds  per  animal  daily  was  fed. 

Differences  between  lots  in  slaughter  characteristics  suoh  as 
per  cent  intransit  shrink,  per  cent  gastro- intestinal  traet,  per  oont 
fill,  and  per  oent  oaul  and  ruffle  fat  lacked  statistical  significance. 
When  analyzed  on  within  brood,  within  let  basis  by  a  least  squares 
analysis,  lot  differences  in  dressing  per  oont  wore  insignificant. 
However,  a  definite  brood  offoot  was  found,  animals  with  one-fourth 
Brahman  breeding  had  significantly  lower  dressing  percentages,  at  the 
one  per  oont  level,  than  animals  with  three-fourths  or  more  Brahman. 

The  least  squares  analysis  showed  a  pronounced  brood  offoot  on 
marbling;  animals  with  no  Brahman  brooding  and  animals  with  one-half 
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Brahman  had  significantly  mora  Barb ling  at  the  five  par  oent  level 
than  animals  with  throe-fourths  or  more  Brahman  breeding.     The  dif- 
ferences between  animal a  with  one-fourth  Brahman  and  those  with  throe- 
fourths  or  more  Brahman  brooding  woro  aignifioant  at  the  one  per  cent 
level.    In  this  study,  breed  differences  exerted  more  influence  on 
marbling  than  the  wintering  treatment. 

Differences  in  carcass  grade  between  Lota  1  and  4  were  aignifi- 
oant at  the  five  per  oent  level.    Differenceo  in  carcass  grade  between 
Lota  2,  3,  and  4  lacked  eignif icanoe.    Although  animals  with  one-fourth 
Brahman  breeding  had  eignif icantly  lower  dressing  percentages,  they  had 
eignifloantly  higher  earoass  grades  because  of  a  higher  degr»*  of 
marbling. 

Lot  differences  in  carcass  measurements  looked  significance  with 
the  exception  of  differences  in  circumf erenoe  of  round  which  were  aig- 
nifioant at  the  five  per  oent  level  of  probability.    Ihere  were  no  aig- 
nifioant differenceo  in  rib  eye  area,  adjuated  rib  eye  area  or  eeparable 
lean  of  the  9-10-11  rib  out.    However,  phyoioal  separation  of  the  9-10- 
11  rib  out  showed  etatistically  aignificant  differencee  between  lota  in 
per  oent  eeparable  fat.    Lot  4  had  36.6  per  oent  eeparable  fat  followed 
cloaely  by  Lot  2  with  37.6  per  centj  Lota  1  and  3  had  33.3  and  33.9  per 
cent  respectively.    A  highly  significant  differ-no-*  wee  found  in  fat 
depth  over  the  L.  dorel.    L©te  1  through  4  had  0.54  inches,  0.74  inches, 
0.62  inohea,  and  C.80  inches  respectively. 

Tenderness  differences  between  lots  in  cooked  steaks  and  roasts 
aa  tested  by  taste  panel  and  Warner-Brat si or  shear  apparatus  looked 
eignifieance. 
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The  negative  relationship  obtained  between  winter  gain  and  feed 
lot  gain  was  insignificant.    The  association!  between  weight  gaim  and 
per  cant  intranait  shrink,  per  cent  gaatro-intestinal  tract,  per  cent 
fill,  and  per  cent  caul  and  ruffle  fat  were  rery  low.    A  highly  signifi- 
cant correlation  of  .54  was  found  between  winter  gain  and  dressing  per 
oent.    The  relationship  between  feed  lot  gain  and  dressing  per  cent 
lacked  significance. 

Marbling  aoore  wae  significantly  associated  with  winter  gain  with 
a  correlation  of  .31.    A  highly  significant  correlation  of  .44  was 
obtained  between  marbling  and  feed  lot  gain.    A  highly  significant 
correlation  of  .38  was  obtained  between  winter  gain  and  carcass  grade. 
A  correlation  of  .48  was  obtained  between  feed  lot  gain  and  carcass 
grade.    Carcass  measurements  of  carcass  length,  length  of  leg,  cir- 
cumference of  round  and  chuck  thickness  were  significantly  aesociet.d 
with  both  winter  and  feed  lot  gain  at  the  one  per  cent  lewd  of  prob- 
ability. 

The  positire  association  between  separable  fat  of  the  9-10-11 
rib  cut  and  winter  gain  was  significant  at  the  one  per  cent  level  of 
probability  and  the  relationship  between  the  separable  fat  of  the  rib 
out  and  feed  lot  gain  was  significant  at  the  fire  per  cent  level. 
Separable  lean  of  the  2-10-11  rib  cut  had  a  significant  negative  cor- 
relation of  -.36  with  winter  gain.    The  a.eociation  with  feed  lot  gain 
lacked  significance. 

Chemical  determinations  of  moisture,  ether  extract,  and  protein 
of  the  9-10-11  rib  cut  and  of  moisture  and  ether  extract  of  the  L.  dorl 
muscle  indicated  that  the  percentage,  of  these  constituent,  calculated 
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was  significantly  associated  with  both  winter  and  feed  let  gain. 
Signifi oant  negative  relationships  between  per  cent  moisture  and 
protein  with  weight  gains  was  found* 

Correlation  coefficients  for  tenderness  of  steaks  and  roasts 
with  weight  gains  were  generally  low  and  leaked  significance.  Car- 
cass grade  and  marbling  score  were  not  significantly  associated  with 
the  tenderness  of  unaged  or  aged  steaks.    However,  low  but  signifi- 
cant correlations  were  found  between  carcass  grade  and  the  tender- 
ness of  unaged  roasts.    Marbling  soore  had  low  but  significant  cor- 
relations with  tenderness  of  aged  roasts.    The  relationship  between 
per  eent  ether  extract  of  the  L.  dor si  and  tenderness  was  oloser  than 
the  relationship  between  tenderness  and  marbling  soore.    A  highly  sig- 
nificant correlation  of  .40  was  found  between  ether  extract  of  the 
L.  dors^  and  tenderness  of  aged  steaks.    Correlations  between  ether 
extract  of  the  L.  dersi  and  tenderness  of  unaged  and  aged  roasts  were 
also  significant. 

Highly  significant  correlations  were  found  between  metatarsus 
breaking  strength  and  the  tenderness  of  unaged  and  aged  steeks  and 
roasts.    However,  the  highest  correlation  accounted  for  only  30.2  per 
cent  of  the  total  variation.    Correlations  between  metacarpus  breaking 
strength  and  tenderness  were  generally  low  and  laeked  significance  with 
one  exception. 

Correlations  between  juiciness  of  steaks  and  roasts  and  winter 
gain  lacked  significance.    A  low  but  significant  correlation  was  found 
between  juiciness  of  unaged  steaks  and  feed  lot  gain.    Carcass  grade 
was  significantly  associated  with  juiciness  of  unaged  and  aged  steaks 
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and  roasts,  although  the  highest  correlation  explained  only  17.6  per 
cent  of  the  total  variation.    Marbling  score  had  highly  significant 
correlations  of  .48,  .40,  and  .40  with  juiciness  of  unaged  steaks, 
unaged  roasts,  and  aged  roasts  respectively.    Per  cent  ether  extraot 
of  the  L.  doraj  had  low  but  significant  correlations  with  Juiciness  of 
aged  steaks  and  unaged  and  aged  roasts.    Low,  insignificant  correlations 
vara  found  between  juiciness  and  tenderness. 

Low,  but  significant,  relationships  wore  found  between  rib  eye 
area  and  metacarpus  weight,  metatarsus  weight,  metacarpus  depth,  and 
metatarsus  depth.    Correlation  coefficients  which  wore  significant  at 
the  five  per  cent  level  were  obtained  between  adjusted  rib  eye  area 
and  metacarpus  weight  and  metatarsus  weight,    A  highly  significant 
correlation  of  -.41  was  found  between  adjusted  rib  eye  area  and  meta- 
tarsus depth.    Correlation  coefficients  between  the  cannon  bone  measure- 
ments and  separable  lean  of  the  9-10-11  rib  out  looked  significance.  The 
significant  relationships  found  between  bone  measurements  and  estimators 
of  carcass  meatlness  were  too  low  for  practical  application. 
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TABU  25 

WINTERING  AND  FEED  LOT  WEIGHT  DATA 


Let 
No. 


Animal 
No. 


Wintering 

Initial 
Weight 


Gain 


krg. 

Daily 

Gain 


Initial 
Weight 


Food  Lot 


Gain 


Avg. 

Daily 
Gain 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


84 
X121 
294 

296 
301 
308 
322 
324 
325 
340 
334 

96 

if 

205 
288 
293 
315 
317 
323 
326 
337 
338 

87 
02 


XI 24 
278 
295 
303 
316 
319 
335 
339 


350 
380 
415 
455 
470 
440 
435 
355 
375 
370 
365 

355 
395 
315 
445 
490 
440 
415 
345 
305 
310 
365 

400 
310 
380 
355 
475 
475 
420 
360 
380 
345 
370 


•  90 

••if 

305 

A    a  n 

2.18 

-35 

-.29 

345 

230 

1.64 

10 

.08 

425 

235 

1.68 

45 

•xo 
•  OO 

Ow 

310 

A  ft^ 

2.21 

m  5 

— 

305 

ft    a  n 

2.18 

45 

•  oo 

AOS 

1  TEC 

335 

2.39 

—  .1  / 

ai  r 
410 

365 

2.61 

R 
V 

Ob  (J 

275 

1.96 

5 

OA 

•TQ/-V 

OCHJ 

390 

ft  Aft 

2.78 

30 

M 
.  <sD 

245 

1.75 

15 

.13 

580 

205 

1.46 

3D 

315 

2.25 

30 

.25 

425 

^95 

35 

.29 

350 

350 

2.50 

55 

.46 

500 

375 

2.68 

125 

1.05 

615 

360 

2.57 

60 

.50 

500 

400 

2.86 

70 

.59 

485 

340 

2.43 

30 

.25 

375 

255 

1.82 

70 

.59 

375 

305 

2.18 

55 

.46 

365 

225 

1.61 

35 

.29 

400 

275 

1.96 

85 

.71 

485 

215 

1.54 

85 

.71 

395 

175 

1.25 

75 

•63 

455 

275 

1.96 

75 

.63 

430 

255 

1.82 

180 

1.51 

655 

315 

2.25 

95 

.80 

570 

240 

1.71 

90 

.76 

510 

245 

1.75 

85 

.71 

445 

225 

1.61 

135 

1.13 

515 

295 

2.11 

90 

.76 

435 

300 

2.14 

85 

.71 

455 

305 

2.18 
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TABLE  25— Continued 


Wlntorlng  Feed  Lot 

Lot        Animal       Initial       Gain  Avg.  Initial       Gain  Avg. 

No.        No.  Weight  Daily  Weight  Daily 

Gain  Gain 


81 

390 

165 

1.39 

555 

300 

2.14 

85 

415 

135 

1.13 

550 

250 

1.78 

86 

420 

30 

.25 

450 

310 

2.21 

91 

385 

35 

.29 

420 

315 

2.25 

X119 

370 

135 

1.13 

505 

210 

1.50 

271 

455 

120 

1.00 

575 

310 

2.  21 

272 

425 

165 

1.39 

590 

305 

2.18 

300 

415 

210 

1.76 

625 

320 

2.28 

304 

350 

125 

1.05 

475 

245 

1.75 

321 

475 

155 

1.30 

630 

165 

1.18 

333 

365 

175 

1.47 

540 

285 

2.04 

78 


TABLE  26 
SLAUGHTER  DATA 


Lot    Animal  Slaugh.     Chill       Draeeing    Intran.    Par  Cant    Per  Par 
No.    No.       Waight       Draaaad    Par  Cant    Shrink       G.  I.       Cant  Cant 

••liM  Traot       Pill  Int.tt. 

Pat 


Q*m 

oUU 

CAR 

045 

1 

294 

630 

296 

765 

f  4U 

* 

inn 

inn 

322 

745 

"*9A 

oUU 

- 

ocu 

fUU 

SAC 

DUO 

9 

OA 

660 

9 

ft? 

700 

Z: 

205 

670 

2 

288 

825 

9 

C 

2 

315 

835 

2 

317 

775 

2 

323 

590 

2 

326 

630 

2 

337 

575 

2 

338 

635 

3 

87 

670 

3 

102 

540 

3 

690 

3 

650 

3 

278 

905 

3 

295 

765 

3 

303 

705 

3 

316 

620 

3 

319 

750 

3 

335 

695 

3 

339 

710 

4 

81 

800 

4 

85 

755 

330 

55.0 

5.5 

55.6 

5.2 

369 

58.6 

4.5 

458 

59.9 

5.6 

A  AO 

448 

60.5 

3.9 

445 

en  a 

57.1 

4.9 

447 

60.0 

4.5 

.35  O 

59.7 

5.5 

Al  "Z 

413 

PA  A 

59.0 

9.1 

1A  K 

345 

57.0 

6.2 

317 

57.1 

5.1 

397 

60.2 

5.7 

463 

61.7 

0.0 

385 

57.5 

4.3 

491 

59.5 

5.7 

587 

64.1 

6.2 

on 

61.2 

7.2 

471 

60.8 

6.1 

370 

62.7 

6.3 

365 

57.9 

7.4 

347 

60.4 

2.5 

365 

57.5 

5.9 

401 

59.8 

4.3 

336 

62.2 

5.3 

414 

60.0 

5.5 

378 

58.2 

4.4 

533 

58.9 

6.7 

478 

62.6 

5.6 

436 

61.8 

6.6 

382 

61.6 

7.5 

442 

58.9 

7.4 

411 

59.1 

5.4 

428 

60.3 

6.6 

497 

62.1 

6.4 

461 

61.1 

5.6 

10.8 

4.4 

2.6 

12.8 

5.0 

2.4 

12.5 

6.2 

2.1 

12.2 

6.3 

4.3 

9.1 

4.2 

4.3 

12.9 

7.2 

5.8 

9.9 

4.9 

2.8 

9.2 

4.2 

2.2 

9.8 

4.1 

3.1 

15.5 

7.2 

1.8 

10.0 

3.9 

2.3 

10.4 

5.6 

3.2 

8.3 

4.0 

3.5 

9.2 

3.6 

5.4 

11.1 

6.4 

3.9 

11.3 

6.4 

4.2 

9.4 

4.6 

4.1 

9.0 

4.1 

3.2 

9.0 

4.4 

4.7 

14.1 

6.0 

2.9 

8.8 

4.4 

2.8 

10.0 

4.8 

2.4 

13.1 

5.4 

2.7 

8.6 

4.0 

2.0 

6.4 

2.0 

2.5 

10.1 

5.5 

3.8 

8.0 

2.3 

3.6 

11.5 

5.6 

2.9 

11.9 

5.5 

3.1 

7.8 

2.7 

2.7 

12.0 

6.4 

4.4 

11.0 

5.7 

2.7 

10.5 

5.3 

3.1 

8.4 

3.8 

2.6 

8.3 

3.3 

2.4 

79 


TABLE  26  —Continued 


Lot    Animal  Slaugh.    Chill       Dresaing    Intran.    Par  Cent    Par  Par 
No.    No.       Weight     Dressed    Per  Cent    Shrink       0.  I.       Cent  Cent 

Weight  Tract       Pill  Inteit. 

Pat 


86 

715 

430 

60.1 

91 

680 

399 

58.7 

X119 

670 

420 

82.7 

271 

835 

508 

60.8 

272 

845 

532 

63.0 

300 

890 

564 

63.4 

304 

670 

412 

61.5 

321 

775 

485 

62.6 

333 

775 

468 

60.4 

5.9 

11.2 

6.6 

2.8 

7.5 

10.9 

5.7 

2.9 

6.3 

8.4 

3.9 

2.7 

5.6 

11.1 

6.0 

5.4 

5.6 

10.3 

5.3 

4.3 

5.8 

8.1 

4.2 

1.6 

6.9 

15.2 

8.0 

5.7 

2.5 

8.4 

4.8 

5.5 

6.1 

11.4 

5.5 

4.0 

80 


TABLS  27 
CARCASS  MEASUREMENTS 


Lot       Animal      Carcass     Length     Circua.      Chuck  Arm 
No.       No.  Length       of  Log     Round        Thick     L.  Dorsi 


Dopth  of 
Fat  oTor 
Ribeye 


1 

84 

41.8 

25.8 

25.0 

6.3 

6.60 

.34 

1 

XI 21 

40.1 

26.5 

26.1 

5.1 

7.20 

.24 

1 

294 

42.3 

28.8 

25.6 

5.4 

7.00 

.77 

1 

296 

44.6 

28.8 

29.3 

6.1 

8.02 

.40 

1 

301 

44.5 

28.9 

27.1 

5.5 

7.82 

.57 

90  ft 

R  1 
O  ,  j 

RA 

1 

322 

44.3 

29.0 

27.8 

5.5 

9.31 

.84 

1 

324 

40.8 

28.8 

26.6 

5.6 

7.96 

.64 

1 

325 

42.5 

28.5 

28.4 

5.8 

9.06 

.70 

1 

340 

42.5 

28.0 

25.6 

5.1 

6.40 

.57 

1 

334 

41.3 

28.5 

25.5 

4.9 

6.35 

.27 

2 

96 

41.3 

27.8 

27.3 

5.8 

7.33 

1.10 

2 

97 

42.0 

28.8 

29.9 

6.0 

8.45 

.97 

2 

205 

41.9 

26.8 

28.1 

6.0 

8.01 

.54 

2 

288 

45.0 

29.5 

29.8 

5.9 

8.21 

.74 

2 

293 

46.5 

29.0 

33.3 

7.5 

9.73 

.87 

9 
A 

OX  D 

Ac.  a 
+D  .O 

"V>  ft 

91  Q 
Zl.O 

R  1 

o.  1 

9.13 

•  67 

2 

317 

43.0 

28.5 

28.3 

6.0 

8.19 

.80 

2 

323 

41.0 

27.5 

26.8 

5.9 

8.33 

.50 

2 

326 

42.0 

26.5 

27.4 

6.3 

7.04 

.54 

2 

337 

40.5 

28.3 

27.3 

5.5 

6.56 

.64 

2 

338 

42.5 

28.8 

27.0 

5.6 

6.98 

.80 

3 

87 

44.0 

31.3 

26.8 

4.8 

7.06 

.34 

3 

102 

39.0 

27.3 

26.5 

5.8 

8.13 

.67 

3 

To! 

42.8 

28.0 

28.3 

5.9 

8.69 

.60 

3 

XI 24 

41.8 

26.3 

30.0 

5.5 

6.87 

.60 

3 

278 

47.0 

30.0 

32.4 

6.1 

7.66 

.64 

3 

295 

43.5 

29.3 

29.0 

6.3 

8.57 

.64 

3 

303 

43.3 

28.3 

28.0 

5.9 

7.80 

.97 

3 

316 

43.0 

28.8 

27.3 

5.3 

7.86 

.74 

3 

319 

43.8 

28.3 

29.0 

6.3 

7.50 

.54 

3 

335 

42.8 

28.0 

28.6 

5.9 

8.27 

.74 

3 

339 

44.1 

30.3 

30.4 

5.6 

7.56 

.54 

4 

81 

45.0 

30.3 

30.0 

5.8 

8.37 

.84 

4 

85 

44.5 

29.8 

28.5 

5.8 

7.88 

.87 

4 

86 

42.5 

29.6 

27.0 

5.6 

8.34 

.57 

4 

s 

42.3 

28.3 

28.0 

6.0 

6.95 

.87 

81 


TABLE  g7— Continued 


Let  Animal  Carets*  Length  Circum.  Chuck  Area  Depth  of 
No.       No*  Length       of  Leg     Round        Thick.    L.  Port!     Pat  oyer 

Ribeye 


X119  42.3  29.0  27.3  5.1  8.94  .60 

271  44.3  28.8  30.5  5.9  9.30  .70 

272  45.5  28.0  29.3  6.6  7.59  1.07 
300  46.5  28.0  33.0  7.4  7.96  .94 
304  42.8  27.8  28.3  6.0  7.68  .74 
321  45.3  30.0  26.8  5.6  8.62  .80 
333  44.1  28.3  31.3  6.3  7.23  .77 
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TABLE  28 

CARCASS  GRADE  AND  CANNON  BONE  BREAKING  STRENGTH  DATA 


Lot    Animal    Carcass    Outsids    Inside     Marbling    Carcass  Breaking 
No.    No.         Confor.    Finish     Quality       Score       Grado     Strength  (Lba.) 

Meta-  Met*. 

tarsus  carpus 


1 

84 

14 

16 

15 

1 

xm 

12 

12 

11 

1 

294 

13 

1 

296 

13 

17 

17 

1 

301 

13 

15 

15 

1 

308 

13 

17 

17 

1 

322 

13 

14 

14 

1 

324 

12 

13 

11 

1 

325 

11 

13 

13 

1 

340 

13 

14 

13 

1 

334 

12 

12 

12 

2 

96 

16 

18 

17 

2 

97 

16 

17 

16 

2 

205 

14 

17 

15 

2 

288 

16 

17 

17 

2 

293 

17 

17 

15 

2 

315 

16 

17 

17 

2 

317 

16 

17 

15 

2 

323 

16 

17 

17 

2 

326 

14 

15 

15 

2 

337 

14 

14 

14 

2 

338 

13 

17 

14 

3 

87 

11 

13 

13 

3 

102 

14 

14 

14 

3 

104 

15 

14 

13 

3 

XT24 

14 

17 

16 

3 

278 

16 

18 

16 

3 

295 

13 

18 

14 

3 

303 

14 

18 

15 

3 

316 

13 

15 

12 

3 

319 

13 

15 

15 

3 

335 

13 

15 

15 

3 

339 

14 

14 

15 

5 

15 

2073 

1640 

2 

11 

3965 

1538 

2 
m 

5 

14 

2783 

1985 

4 

13 

2785 

2593 

5 

14 

2886 

2203 

3 

12 

3403 

2635 

2 

12 

2463 

2303 

3 

12 

3525 

2990 

2 

12 

2870 

2265 

3 

12 

2090 

2045 

5 

15 

2723 

2190 

5 

16 

2925 

2370 

4 

14 

2875 

2700 

5 

16 

3125 

2750 

7 

17 

3008 

2450 

6 

16 

3490 

2930 

4 

14 

3403 

2198 

7 

16 

2150 

2015 

5 

14 

2450 

2018 

3 

13 

2733 

2165 

2 

12 

2934 

2409 

2 

11 

2670 

2407 

3 

13 

2448 

2285 

3 

13 

3240 

3263 

5 

14 

2503 

1813 

5 

16 

2958 

2483 

4 

13 

3155 

2480 

4 

14 

2650 

2228 

2 

12 

2595 

1993 

5 

15 

3100 

2435 

4 

13 

3023 

2947 

4 

14 

3030 

2675 

83 


TABLE  23— Continued 


Lot    Ania&l    Carcase    Outside    Inside     Marbling    Carcass  Breaking 

No.    Ho.        Confor.    Piniah     (fciallty       Score       Grade     Strength  (Lbs. ) 

Mete-  Meta- 
tarsus carpus 


15 

17 

13 

3 

13 

3525 

2945 

14 

17 

15 

4 

14 

3835 

3073 

14 

17 

15 

4 

14 

3150 

2488 

nil 

16 

17 

17 

5 

16 

3023 

2680 

15 

15 

12 

2 

13 

2905 

2300 

271 

17 

17 

17 

7 

16 

3258 

2320 

272 

17 

20 

17 

7 

17 

2755 

2358 

300 

17 

17 

17 

6 

17 

2798 

2458 

304 

14 

16 

15 

4 

13 

2860 

2560 

321 

14 

17 

16 

5 

14 

3540 

2998 

333 

13 

17 

15 

4 

14 

2778 

2173 

84 


TABLE  29 
TENDERNESS  DATA 


No. 


Animal 
No* 

'Jna&ed  Steak a 
Panel  Shear 

Asod  Steaks 
Panel  Shear 

Una^ed 
Panel 

Roasts 
Shea  r 

Axed  Roasts 
Panel  Shear 

84 

5-00 

10  0 

5.75 

8.1 

O.VAs 

XI 21 

2.00 

19.8 

3  13 

17  4 

2.50 

16.7 

a 

1*.  u 

294 

5.25 

8.2 

V|  Ov 

fl  fi 

o  •  O 

5.75 

8.3 

A. 

ID 

in  a 

296 

3.75 

11.0 

11  Q 

5.25 

10.4 

a 

a  n 

301 

5.00 

10.9 

5.75 

5.25 

10.4 

«i  7^ 
Otis 

in  a 

i.U  .  o 

308 

4.25 

11.3 

5.50 

904 

5.75 

7.9 

6.00 

8.1 

322 

3.63 

10.7 

4.50 

9.7 

4.50 

10.6 

4.75 

11.2 

324 

2.38 

10.6 

3.88 

9.3 

5.00 

9.2 

5.25 

8.8 

325 

2.75 

11.7 

3.75 

11.2 

4.00 

11.2 

5.00 

10.1 

340 

3.25 

14.1 

4.63 

10.5 

6.00 

8.6 

5.50 

8.4 

334 

3.88 

12.0 

4.88 

10.4 

4.75 

12.1 

4.75 

9.0 

96 

3.50 

10.4 

4.13 

12.0 

4.50 

11.5 

4.75 

8.5 

97 

2.25 

10.3 

3.88 

11.6 

5.00 

8.8 

4.75 

8.8 

205 

2.50 

15.0 

3.88 

14.4 

4.75 

10.2 

5.00 

10.9 

288 

3.25 

9.8 

4.63 

10.3 

5.25 

11.6 

5.00 

9.8 

293 

3.75 

9.4 

5.00 

9.0 

5.00 

9.6 

6.00 

8.0 

315 

4.13 

9.6 

4.38 

9.6 

4.75 

8  8 

4.75 

9.0 

317 

3.13 

12  2 

w.  OO 

11  ft 

3.50 

12  0 

14.3 

323 

5.00 

8.7 

5.75 

8.3 

5  *50 

P  7 

6.00 

8.2 

326 

3.88 

9.9 

4.25 

11.9 

4.50 

1?  S 

5.50 

10.2 

337 

5.63 

8.6 

6.00 

6.6 

5.25 

10.2 

5.25 

10.2 

338 

4.88 

9.4 

5.25 

10.2 

5.50 

9.9 

5.75 

9.1 

87 

4.63 

9.6 

5.75 

7.4 

4.75 

8.8 

5.75 

7.4 

4.13 

8.2 

5.38 

7.7 

4.25 

10.2 

5.50 

8.8 

3.75 

13.3 

3.75 

14.0 

4.00 

11.0 

3.75 

12.8 

3.50 

11.4 

5.50 

9.1 

5.00 

11.6 

5.50 

9.2 

278 

4.13 

11.6 

5.88 

8.1 

4.25 

9.9 

5.25 

9.3 

295 

3.88 

10.0 

5.00 

9.8 

4.50 

10.0 

4.75 

9.4 

303 

5.63 

8.6 

5.88 

8.9 

5.25 

10.6 

6.00 

7.3 

316 

3.75 

11.2 

3.88 

11.7 

3.75 

11.6 

4.75 

10.1 

319 

4.13 

11.7 

4.88 

11.0 

4.25 

11.0 

5.75 

10.4 

335 

3. 75 

10.1 

4.75 

11.2 

3.50 

11.8 

5.00 

9.4 

339 

3.38 

11.2 

4.63 

9.5 

4.75 

11.6 

5.00 

9.2 

4.63 

9.1 

5.13 

8.2 

4.50 

9.6 

5.75 

7.0 

1 

2.88 

11.6 

2.75 

12.8 

2.25 

13.1 

3.75 

13.2 

4.25 

9.5 

5.25 

8.9 

5.50 

8.9 

5.25 

9.5 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
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TABLE  29  —Continued 


Lot  Animal  Unaged  Steak f  Aged  3teake  Unagad  Roagta  Aged  Roaete 
He.     He.  Panel      Shear     Panel  Shear     Panel Shear    Panel  Shear 


91  5.50  7.6  4.50      9.2  5.50  8.4  6.00  8.1 

X119  4.00  11.0  4.50  10.5  3.75  14.2  5.00  9.8 

271  4.50  10.7  4.50  10.3  5.00  10.9  5.75  7.1 

272  3.25  12.4  5.13  10.7  5.25  8.8  5.50  8.4 
300  4.38  10.7  5.50  8.1  6.00  7.5  5.75  8.1 
304  2.63  14.4  5.00  9.8  4.25  10.2  5.50  9.3 
321  2.75  13.0  3.75  12.7  4.25  12.5  3.75  9.6 
333  5.13  9.7  5.13     9.6  4.75  9.1  5.50  8.5 
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TABLE  30 

JUICINESS  EVALUATIONS  AND  CHEMICAL  ANALYSIS  OP  THE  L.  DORSI 


Julolnoeg  L.  Dor«l 

t  ,     .  Chea.  Analvflla 

Lot     Aninal      Unaged     Aged  unaged       Aged       Per  Cent     Per  Cent 

No.      No.  Steaks     Steaks  Roasts     Roasts     Moieture  Ether 


Extra ot 


84 

4.50 

4  00 

4-25 

2  AO 

1 

294 

4.13 

3.75 

\ 

296 

4.38 

4.25 

301 

4.38 

4.75 

I 

308 

4.75 

4.75 

I 

322 

4.50 

4.25 

I 

324 

4.50 

S  7R 

U|  10 

325 

5.00 

o.  oo 

340 

4.63 

A  ^7 

» 

334 

4  3fl 

o.  oo 

2 

96 

"*  .  t>  O 

2 

2 

205 

5.38 

o.  oo 

2 

4.63 

4.63 

2 

293 

5.38 

5.13 

2 

315 

5.25 

4.63 

2 

317 

5.13 

4.63 

2 

323 

5.63 

4.75 

2 

326 

5.63 

4.38 

2 

337 

3.88 

5.00 

2 

338 

4.25 

3.80 

3 

87 

4.38 

3.88 

3 

102 

5.38 

4.88 

3 

104 

4.00 

4.38 

3 

XI 24 

3.75 

4.63 

3 

278 

5.25 

5.63 

3 

295 

5.25 

3.50 

3 

303 

5.13 

4.50 

3 

316 

4.00 

4.63 

3 

319 

4.38 

4.75 

3 

335 

5.25 

4.38 

3 

339 

5.00 

4.25 

D  .  DU 

R  «c 
0.  CD 

71 ,5 

5.2 

%.UU 

V  7K 

o.  YD 

74.5 

1.5 

5.25 

4.75 

73.4 

1.8 

5.25 

4.25 

71.4 

4.1 

A.  7R 

A  9R 

4.  Z0 

7v#o 

4.4 

o  «uu 

0.70 

70.1 

5.6 

R  9>s 

4.UU 

72.8 

2.0 

7  7R 
O.  ID 

R  oc: 

0.  ZD 

73.5 

•  — 

1.3 

A  9R 

o  ,uu 

itn  re 

72.7 

3.8 

%  9R 

o.  «o 

O.  DU 

73.9 

1.6 

4.UU 

4.00 

r*  a  a 

74.4 

1.0 

0  .UU 

4.50 

72.0 

3.0 

o.ou 

4.75 

74.1 

1.8 

5  OO 

J  .UU 

2.3 

5.00 

4.75 

71.7 

3.4 

5.00 

5.50 

71.9 

4.9 

5.50 

4.50 

71.6 

3.5 

4.50 

4.00 

72.2 

2.6 

5.00 

5.00 

71.9 

5.6 

4.75 

5.00 

74.1 

3.9 

4.75 

5.00 

73.8 

1.6 

5.00 

4.75 

74.0 

1.2 

4.75 

4.75 

72.8 

2.1 

4.75 

4.25 

73.4 

2.8 

5.75 

4.00 

72.9 

2.4 

5.75 

4.75 

72.1 

3.9 

4.25 

4.25 

70.9 

4.5 

5.75 

5.25 

73.1 

2.7 

5.25 

5.00 

70.3 

5.5 

4.00 

4.25 

72.9 

2.8 

4.75 

5.00 

70.3 

5.1 

3.50 

4.75 

72.7 

2.7 

4.50 

5.00 

71.9 

2.7 
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TABLE  30— Continued 


Juiciness  L,  Dorsl 

Choa.  Analysis 

Lot  Aninal  Unaged  Aged  Unaged  Aged  Per  Cent  P*r"Cont 
No.     No.  Steaks     Steaks     Roasts     Roasts     Moisture  Ether 

Extra ot 


81 

4.38 

4.38 

5.00 

5.00 

71.9 

2.2 

85 

4.50 

4.75 

5.50 

4.50 

72.5 

2.5 

88 

4.63 

3.63 

5.00 

5.50 

73.9 

2.7 

91 

5.00 

3.88 

4.50 

4.50 

71.6 

3.6 

X119 

3.88 

4.50 

4.50 

4.25 

73.4 

1.4 

271 

4.88 

4.38 

5.00 

5.75 

71.4 

3.9 

272 

4.88 

3.88 

5.00 

4.75 

69.9 

6.6 

300 

4.25 

4.63 

5.50 

5.50 

69.5 

7.7 

304 

4.13 

4.38 

5.00 

5.25 

72.0 

3.3 

3a 

5.25 

4.38 

5.25 

5.75 

72.5 

3.2 

333 

4.13 

4.75 

5.75 

5.00 

72.1 

3.0 
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TABLE  31 

PHYSICAL  SEPARATION  OP  THE  9-10-11  RIB  CUT  AND 
CHEMICAL  ANALYSIS  OP  THE  SAMS  CUT 


9-10-11  Rib  Cut 
Phytloal  Separation 
Lot    Anim&l    Per     Per     Per  Per 
No.    No.        Cent    Cent    Cent  Cent 

Pat     Leon   Bone    C.  T. 


9-10-11  Rib  Cut 
Chemical  Analygie 
For  Per  Per 

Cent         Cent  Cent 
Moieture    Ether  Protein 
Extract 


1 

84 

34.8 

47.8 

16.3 

1.08 

45.2 

40.9 

14.2 

1 

25.6 

55.1 

21.8 

2.56 

54.9 

27.7 

17.5 

1 

994. 

"K9  O 
Oc«  C 

DvJ  .U 

17.8 

1  11 
loll 

50.2 

34.7 

14.7 

1 
* 

9Qfi 

AT  * 
4*9.3 

17.6 

0.92 

44.5 

40.9 

14.0 

1 

A 

4.1  H 

IK  1 
10.  1 

0.79 

40.3 

4602 

12*9 

1 

vJUO 

44.1 

4U.7 

IK  O 
IS.  2 

1  An 

1.69 

41.6 

44.7 

13.8 

1 
1 

T99 

OU.o 

04 . 2 

14.0 

0.93 

50.3 

34.3 

15.2 

A 

Oc* 

on  o 

cv.o 

54.2 

14.9 

1.06 

53.2 

29.9 

16.0 

1 

J> 

•lot 
O/cO 

<3U.O 

CI  "7 

51 .3 

17.1 

0.85 

50.4 

33.2 

16.4 

J*J 

in  1 

32.  1 

in  a 

48.8 

17.8 

1*19 

50.8 

33.3 

15.8 

1 

X 

0.54 

Zo  .8 

50.0 

19.5 

3.65 

54.5 

28.2 

17.0 

2 

96 

37.5 

43.3 

18.3 

0.96 

43.7 

42.5 

14.1 

2 

41.0 

44.4 

13.2 

1.38 

42.9 

45.1 

13.0 

2 

20T 

38.7 

44.3 

17.0 

0.94 

45.8 

38.9 

14.4 

2 

288 

39.2 

46.2 

13.8 

1.53 

44.8 

40.8 

13.8 

2 

293 

39.5 

45.2 

12.1 

1.91 

45.5 

40.8 

13.6 

2 

315 

32.1 

53.4 

14.5 

0.76 

47.6 

37.0 

15.6 

2 

317 

41.2 

43.7 

14.3 

0.84 

45.3 

40.4 

13.7 

2 

323 

40.4 

46.5 

12.3 

0.87 

43.2 

43.8 

13.6 

2 

326 

31.6 

50.0 

17.3 

2.04 

47.6 

38.1 

14.4 

2 

337 

37.4 

45.4 

16.2 

1.01 

47.0 

38.6 

14.3 

2 

338 

34.4 

45.2 

18.3 

1.07 

47.9 

37.9 

14.7 

3 

87 

29.2 

50.0 

18.6 

2.08 

53.6 

29.4 

17.6 

3 

102 

30.3 

51.7 

15.7 

2.24 

53.0 

31.0 

16.0 

3 

104 

34.2 

48.1 

15.7 

1.85 

49.1 

35.9 

14.9 

3 

XI 24 

37.5 

44.8 

17.7 

2.08 

45.9 

38.7 

14.6 

3 

278 

43.6 

40.7 

14.3 

0.71 

40.7 

46.2 

12.8 

3 

295 

32.2 

53.9 

13.0 

0.86 

48.2 

36.8 

14.6 

3 

303 

35.8 

48.1 

15.1 

0.94 

46.6 

39.2 

14.2 

3 

316 

31.6 

49.0 

15.3 

4.08 

49.1 

35.0 

15.7 

3 

319 

40.0 

45.4 

14.5 

0.90 

42.0 

44.2 

13.2 

3 

335 

26.1 

56.8 

16.2 

0.90 

55.2 

27.5 

16.7 

3 

339 

31.7 

47.5 

18.8 

1.98 

49.5 

34.5 

15.4 
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TABLE  31—  Continued 


9-10-11  Rib  Cut 
Phyaloal  Separation 
Lot    Aniaal    Per     Per     Per  Per 
No.    No.         Gent    Cant    Cant  Cant 

Fat      Lean    Bona    C.  T. 


9-10-11  Rib  Cut 
Chemical  Analyali 
Par  Par  Per 

Cant  Cent  Cent 

Moisture    Ether  Protein 
Extract 


4 

40.0 

40.7 

18.3 

2.96 

43.5 

42.9 

13.9 

4 

32.4 

48.6 

18.0 

0.90 

51.4 

32.8 

14.9 

4 

34.8 

47.3 

17.8 

0.89 

44.3 

41.9 

14.1 

4 

37.5 

45.4 

17.0 

1.13 

46.2 

39.7 

13.7 

4 

XlT9 

29.8 

53.8 

16.3 

0.96 

50.0 

33.7 

15.7 

4 

271 

38.3 

46.7 

14.2 

0.83 

43.4 

42.7 

13.9 

4 

272 

49.6 

37.2 

13.1 

0.68 

35.8 

53.6 

10.4 

4 

300 

47.7 

37.2 

14.4 

1.30 

38.1 

50.8 

11.0 

4 

304 

37.8 

46.8 

14.4 

0.90 

46.6 

39.2 

13.8 

4 

321 

40.3 

44.8 

14.9 

0.74 

43.6 

42.7 

13.8 

4 

333 

36.1 

47.1 

16.0 

0.84 

45.2 

37.6 

14.4 
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TABLE  32 
CANNON  BOM  MEASUREMENT  DATA 


Lot    Animal    M^FfiS  iMBM6*!  Hatatareus  HMI,ur,^. 

«°.    No.         (g»)       (co)       (Cffl)      («.)      (gBJ       (onJ       (CB)  (2j 


84 

X12T 
294 
296 
301 
308 
322 
324 
325 
340 
334 


2 

96 

2 

97 

2 

205 

2 

288 

2 

293 

2 

315 

2 

317 

2 

323 

2 

326 

2 

337 

2 

338 

3 

3 
3 

1 

3 

xTzl 

3 

278 

3 

295 

3 

303 

3 

316 

3 

319 

3 

335 

3 

339 

4 

SI 

4 

4 

i 

907 

IB. 7 

3.1 

la  a 
19.4 

3.2 

occ 

on  r 

*Z.D 

3.2 

312 

91  O 

303 

22.0 

3.3 

300 

20.3 

3.4 

326 

22.2 

3.3 

302 

21.4 

3.3 

379 

21.5 

3.7 

314 

21.2 

3.4 

268 

20.3 

3.1 

288 

20.5 

3.2 

303 

21.3 

3.3 

320 

20.6 

3.3 

385 

22.0 

3.4 

320 

20.2 

3.4 

359 

21.9 

3.5 

281 

20.4 

3.3 

228 

19.6 

2.8 

309 

21.0 

3.3 

265 

20.7 

3.1 

314 

21.3 

3.5 

357 

283 

349 

263 

371 

309 

254 

264 

275 

335 

344 

366 
390 
347 


22.8 

20.7 

21.5 

20.3 

22.1 

21.2 

19.8 

20.2 

19.9 

21.1 

21.3 


3.3 

3.1 

3.5 

3.3 

3.7 

2.4 

3.2 

3.2 

3.2 

3.5 

3.4 


2.2 
2.2 
2.3 
2.5 
2.3 
2.4 
2.3 
2.3 
2.5 
2.3 
2.3 


265 
301 
366 
388 
373 
359 
397 
352 
413 
356 
308 


21.3 
22.4 
25.3 
24.1 
25.3 
23.5 
25.2 
24.4 
23.9 
24.3 
23.4 


2.7 
2.8 
2.9 
2.9 
3.0 
2.8 
2.7 
2.8 
3.3 
3.0 
2.7 


22.5  3.5 
22.5  3.6 
22.1  3.5 


2.3 

344 

23.4 

2.8 

2.3 

368 

24.7 

2.9 

2.3 

316 

23.0 

2.8 

2.5 

424 

25.1 

3.0 

2.4 

364 

22.7 

3.0 

2.5 

422 

24.8 

3.0 

2.4 

374 

23.5 

2.9 

2.1 

275 

22.6 

2.6 

2.4 

368 

24.1 

2.9 

2.3 

334 

23.8 

2.8 

2.4 

383 

24.5 

3.2 

2.4 

422 

26.2 

3.0 

2.3 

337 

23.8 

2.8 

2.5 

420 

24.5 

3.1 

2.3 

336 

23.4 

2.8 

2.5 

426 

24.9 

3.2 

2.4 

376 

24.6 

3.0 

2.2 

316 

23.5 

2.7 

2.6 

333 

23.6 

3.1 

2.3 

331 

22.7 

2.8 

2.7 

374 

24.1 

2.9 

2.5 

421 

24.6 

3.1 

2.5 

433 

25.6 

3.3 

2.5 

445 

25.7 

3.1 

2.5 

422 

25.2 

3.3 

2.6 
2.8 
2.7 
2.9 
2.7 
2.9 
2.8 
2.8 
3.0 
2.8 
2.7 

2.8 
2.8 
2.8 
2.9 
2.8 
3.0 
2.9 
2.5 
2.8 
2.6 
2.7 

2.9 

2.6 

2.9 

2.8 

3.0 

2.9 

2.7 

2.5 

2.7 

3.0 

2.9 

2.9 
3.0 
2.9 
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TABLE  32— Continued 


Mots.os.rpus  Measurements  Metatarsus  Kcasurmante 

Lot  Animal  Weight  Leneth  Width  Depth  Weight  Length  Width  Depth 
No.    No*         (gmT       (cm)       (cm)      (on)      (go)         (em)      (cm)  (em) 


4  91  322  21.2  3.4  2.4  390  24.3  3.2  2.9 

4  X119  316  a. 2  3.4  2.4  371  24.4  3.0  2.7 

4  271  293  20.4  3.4  2.3  379  23.5  3.1  2.9 

4  272  289  20.7  3.3  2.3  355  23.4  2.9  2.8 

4  300  309  20.5  3.4  2.4  349  22.9  2.9  2.8 

4  304  276  20.2  3.0  2.4  316  23.1  2.7  2.6 

4  321  328  21.7  3.4  2.4  402  25.3  3.0  2.9 

4  333  328  21.4  3.6  2.4  392  24.4  3.1  2.8 
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TABLE  33 


SUMMARY  OF  MEANS  AND  STANDARD  DEVIATIONS 
OF  CORRELATION  COEFFICIENTS 


Source  of  Variation 

Mean 

Standard 

Deviation 

Wintering  Avg.  Daily  Gain 

0*64 

0.45 

w  e  *  w 

Feed  Lot  Avg.  Daily  Gain 

2.04 

0.39 

For  Cent  Intraneit  Shrink 

5.61 

1.49 

Per  Cent  Gastro-Intestinal  Tract 

10.41 

3.62 

Per  Cent  Fill 

3.35 

1.28 

Dressing  Per  Cent 

60.06 

2.07 

Carcass  Grade 

13.89 

1.63 

Carcass  Conformation 

14.16 

1.59 

Outside  Finish 

15.86 

1.80 

*  e  WW 

Inside  Quality 

14.80 

1.70 

A  S>  «  W 

Marbling  Soore 

4.11 

1.46 

m  e  lv 

Carcass  Length 

43.21 

1  77 

Length  of  Lee 

28  52 

1  12 

Circumference  of  Round 

28  30 

1-80 

Chuck  Thickness 

5.86 

w  •  w  w 

0  53 

W  e  w  w 

Rib  Eye  Area 

7-88 

I  e  WW 

0  81 

W  •  w  A 

Adjusted  Rib  Eye  Area 

1-86 

■*  •  WW 

0.23 

W  9  s»w 

Depth  of  Fat  Over  Rib  Eye 

0.68 

0  20 

Per  Cent  Separable  Fat  9-10-11  Rib  Cut 

35.32 

5.41 

w  •  H 

Per  Cent  Separable  Lean  9-10-11  Rib  Out 

47.23 

"  '  e  *>w 

Per  Cent  Separable  Bone  9-10-11  Rib  Cut 

15.96 

Aw  e  ev 

2.04 

Per  Cent  Separable  Connective  Tissue  Rib  Cut 

1.36 

A  e  ww 

w»  f  w 

Per  Cent  Chemical  Moisture  L.  dorsi 

72-35 

1  C|  WW 

1  25 

Per  Cent  Ether  Extraot  L.  dorsi 

3.26 

ws>  «VW 

1  51 

J-  •  W  A 

Per  Cent  Protein  9-10-11  Rib  Cut 

14.50 

1  43 

A  e  ^*w 

Per  Cent  Ether  Extraot  9-10-11  Rib  Cut 

38.50 

5.81 

Per  Cent  Moisture  9-10-11  Rib  Cut 

48.78 

4.40 

Taste  Panel  Values,  Unaged  Steaks 

3.90 

0.92 

Shear  Values,  Unaged  Steaks 

10.92 

2.12 

Taste  Panel  Values,  Aged  Steaks 

4.73 

0.75 

Shear  Values,  Aged  Steaks 

10.29 

1.99 

Taste  Panel  Values,  Unaged  Roasts 

4.71 

0.82 

Shear  Valuee,  Unaged  Roasts 

10.43 

1.77 

Taste  Panel  Values,  Aged  Roasts 

5.22 

0.63 

Shear  Values,  Aged  Roasts 

9.46 

1.66 

Juiciness  Values,  Unaged  Steaks 

4.68 

0.51 

Juiciness  Values,  Aged  Steaks 

4.38 

0.56 

Juiciness  Values,  Unaged  Roasts 

4.87 

0.59 

Juioiness  Values,  Aged  Roasts 

4.80 

0.56 
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TABLE  33— Continued 


Source  of  Variation  Mean  Standard 

Deviation 


Breaking  Strength, 

Metacarpus 

2409.41 

3.71 

Breaking  Strength, 

Metatarsus 

2934.00 

4.15 

Metacarpus  Weight 

309.23 

3.93 

Metacarpus  Length 

21.03 

0.90 

Metacarpus  Width 

3.31 

0.22 

Metacarpus  Depth 

2.38 

0.11 

Metatarsus  Weight 

366.09 

4.26 

Metatarsus  Length 

24.07 

1.00 

Metatarsus  Width 

2.94 

0.18 

Metatarsus  Depth 

2.80 

0.13 
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TABLE  34 

ANALYSIS  OP  VARIANCE  OP  AVERAGE  DAILY  GAINS  (WINTERING) 


Source  of  Degrees  Sub  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  4348.71  319.46 

Traatmant  3                        683.49  227.83 

Error  40  3665.22  91.63 


TABLE  35 

ANALYSIS  OP  VARIANCE  OP  AVERAGE  DAILY  GAINS  (PEEDLOT) 


Source  of  Degreee  Sub  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  664.53  53.07 

Treataent  3  118.24  39.41» 

Srror  40  546.28  13.66 


•Significant  at  the  five  par  cant  laral  of  probability. 
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TABU  36 

ANALYSIS  OF  VARIANCE  OF  PER  CaNT  INTRANSIT  SHRINK 

Source  of  Degrees  Sua  of  Moan  Square 

Variation  of  Freedom  Squares 

Total  43  98.26  3.62 

Treataent  3  3.77  1.26 

Srror  40  94.49  ?.36 


TABU  37 

ANALYSIS  OF  VARIANCE  OF  MARBLING  SCORE 


Source  of  Degrees  Sua  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  94.00  7.60 

Troataent  3  17.00  5.67* 

Error  40  77.00  1.93 


♦Significant  at  the  five  per  cent  level  of  probability. 
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TABLE  38 

ANALYSIS  OP  VARIANCE  OP  DRESSING  PER  CENT 


Source  of  Degrees  Sua  of  Mean  Square 
Variation                     Of  Freedom  Squares 

Total                                43                        189.44  24.68 

Treatment                           3                         64.69  21.56** 

Error                              40                       124.75  3.11 

••Significant  at  the  one  par  oant  leval  of  probability. 

TABLE  39 

ANALYSIS  OP  VARIANCE  OP  CARCASS  GRADE 


Source  of  Degrees  Sum  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  116.00  13.68 

Treatment  3  35.00  11. 66** 

Error  40  81.00  2.02 


••Significant  at  the  one  per  oent  level  of  probability. 
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TABLE  40 

ANALYSIS  OF  VARIANCE  OF  CARCASS  CONFORMATION 


Source  of 
Variation 


Degree a 

of  Freedom 


Sum  of 
Squares 


Moan  Square 


Total 

Treatment 

Error 


43 
3 
40 


112.00 
52.00 
60.00 


IS. 83 
17.33** 
1.50 


••Significant  at  tha  one  per  cent  lorel  of  probability. 


TABLE  41 

ANALYSIS  OF  VARIANCE  OF  CARCASS  OUTSIDE  FINISH 


Source  of 
Variation 


Degrees 

of  Freedom 


Sub  of 
Squares 


Mean  Square 


Total 
Treatment 

Error 


43 

3 
40 


143.00 
50.00 
93.00 


19.00 
1S.37** 

2.33 


••Significant  at  the  one  per  cent  lavel  of  probability. 
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TABLE  42 

ANALYSIS  OP  VARIANCE  OP  CARCASS  INSIDE  QUALITY 


Source  of 
Variation 


Degrees 
of  Freedom 


Sum  of 
Squares 


Mean  Square 


Total 
Treatment 

Zrror 


43 
3 
40 


127.00 
27.00 
100.00 


11.50 
9.00* 
2.50 


•Significant  at  tha  fira  par  cant  leval  of  probability. 

TABLE  43 

ANALYSIS  OP  VARIANCE  OP  CARCASS  LENGTH 


Source  of 
Variation 


Degrees 
of  Freedom 


Sub  of 
Squares 


Mean  Square 


Total 

Treatment 

Error 


43 
3 
40 


1380.40 
129.X 
1251.10 


74.38 
43.10 
31.28 
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TABLE  44 

ANALYSIS  OP  VARIANCE  OP  LENGTH  OP  LEG 


Source  of 
Variation 


D agree o 
of  Freedom 


Sun  of 
Squares 


Moan  Square 


Total 

Treatment 

tirror 


43 

3 
40 


552.70 
40.10 
512.50 


26.19 

13.37 
12.82 


TABLS  45 

ANALYSIS  OP  VARIANCE  OP  0IRCUMPERSNC2  OF  ROUND 


Souroe  of  Dogreei  Sum  of  Mean  Square 

Variation  of  Preedom  Square* 

Total  «  1574.80  135.76 

Treataent  3                       312.60  104.20* 

*rror  40  1262.30  31.56 


♦Sifcnifiosmt  at  the  five  per  cent  level  of  probability. 
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TABLE  46 

ANALYSIS  OF  VARIANCE  OF  CHUCK  THICKNESS 


Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

122.30 

7.71 

Treatment 

3 

15.10 

5.03 

Error 

40 

107. 20 

2.68 

TABLE  47 

ANALYSIS  OF  VARIANCE  OF 

AREA  OF  L.  DORSI 

Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

28.56 

1.18 

Treatment 

3 

1.52 

.50 

Error 

40 

27.04 

.68 
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TABLE  48 

ANALYSIS  OF  VARIANCE  OF  PER  CENT  MOISTURE  L.  DOR SI 


Source  of 

Degrees 

Sub  of 

Moan  Square 

Variation 

of  Freedom 

Squares 

Total 

by. 05 

3.45 

Tran Iment 

w 

*i  fin 

1.0  f 

Error 

40 

63.45 

1.58 

table 

49 

■■ 

- 

ANALYSIS  OF  VARIANCE  OF 

PER 

CENT  FAT  L.  DOHSI 

Source  of 

Degress 

Sum  of 

Moan  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

100.01 

3.53 

Troatmont 

3 

3.34 

1.11 

&rror 

40 

96.67 

2.42 
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TABLE  50 

ANALYSIS  OP  VARIANCE  OF  PER  CENT  CHEMICAL  PAT  9-10-11  RIB  CUT 


Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

1487.56 

123.23 

Treatment 

3 

279.07 

93.02* 

Error 

40 

1208.49 

30.21 

* Significant  at  tho  five  per  oent  level  of  probability. 

TABLE  51 

ANALYSIS  OP 

VARIANCE  OP  PER  OENT  CHEMICAL  MOISTURE 

9-10-11  RIB  CUT 

Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

8510.50 

67.88 

Treatment 

3 

1511.30 

50.38* 

Error 

40 

6999.20 

17.50 

♦Significant  at  the  fire  per  cent  level  of  probability. 
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TABU  52 

ANALYSIS  OF  VARIANCE  OP  PER  CENT  CHEMICAL  PROTEIN  9-10-11  RIB  CUT 


Source  of 
Variation 


Decreet 
of  Freedom 


Sum  of 
Square! 


yean  Square 


Total 
Treatment 

Error 


43 
3 
40 


90.31 
20.05 
70.26 


TABL2  53 

ANALYSIS  OP  VARIANCE  OP  PER  CENT  BONE  9-10-11  RIB  CUT 


8.44 

6.68* 

1.76 


*Signifioant  at  the  five  per  oent  level  af  probability 


Souroe  of 
Variation 


Degrees 
of  Freedom 


Sun  of 
Square* 


Mean  Square 


Total 

Treatment 

Error 


43 
3 
40 


184.07 
19.61 
164.46 


10.65 
6.54 
4.11 
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TABLE  54 

ANALYSIS  OP  VARIANCE  OP  PER  CENT  C.  T.  9-10-11  RIB  OUT 


Souroo  of  Dagreefl  Sum  of  Moan  Square 

Variation  of  Proodom  Squaroa 

Total  43  26.72  1.40 

Treatment  3  2.36  .79 

Error  40  24.36  .61 


TABLE  55 

ANALYSIS  OP  VARIANCE  OP  PER  CENT  SEPARABLE  PAT  9-10-11  RIB  CUT 


Source  of  Degreaa  Sun  of  Moan  Square 

Variation  of  Proodom  Squaroa 

Total  43  1285.85  102.75 

Traatmont  3  229.00  76.33* 

Erw  40  1056.85  26.42 


♦Significant  at  five  par  cant  lerol  of  probability. 
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TABLE  56 

ANALYSIS  OP  VARIANCE  OP  PER  CENT  LEAN  9-10-11  RIB  CUT 


Source  ©f 

Degrees 

Sum  of 

Moan  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

689.84 

59.84 

Treatment 

3 

121.94 

40.64 

Error 

40 

767.90 

19.  20 

TABLE  57 

ANALYSIS  OP 

VARIANCE  OF  PAT  DEPTH 

POR  0V2R  L, 

DORS! 

Source  of 

Degrees 

Sun  of 

Moan  Square 

Variation 

of  Freedom 

Square • 

Total 

43 

1.74 

1.76 

Treatment 

3 

.43 

L49" 

Error 

40 

1.31 

.33 

♦•Significant  at  the  one  per  oent  level  of  probability. 
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TABLE  58 

ANALYSIS  OF  VARIANCE  OP  TASTE  PANEL  VALUES  OP 
UN AGED  STEAKS 


Souroe  of  Dogreoo  of  Sun  of  Mean  Square 

Variation  Freedom  Squares 

Total                               43  37.13  1.16 

Treatment                         3  .74  .25 

Error                             40  36.39  .  91 


TABLE  59 

ANALYSIS  OP  VARIANCE  OF  SHEAR  VALUES  FOR  UNAOED  STEAKS 


Source  of  Degrees  of  Sun  of  Moan  Square 

Variation  Freedom  Squares 

Total                                43  197.46  9.42 

Treatment                          3  14.55  4.85 

^rror                               40  182.91  4.57 


107 


TABLE  60 

ANALYSIS  OP  VARIANCE  OP  TASTE  PANEL  VALUES  FOR  AGED  STEAKS 


Source  of  Degree*  Sum  of  Moan  Square 

Variation  of  Proodom  Square* 

Total  43  24.89  X.02 

Treatment  3  1.28  .43 

Error  40  23.61  .59 


TABLE  61 

ANALYSIS  OF  VARIANCE  OP  SHEAR  VALUES  FOR  AGED  STEAKS 


Souroo  of  Degrees  Sun  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  174.73  5.94 

Treatment  3  5.11  1.70 

Error  40  169.62  4.24 
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TABLE  62 

ANALYSIS  OP  VARIANCE  OF  TASTE  PANEL  VALUES  FOR  UN AG ED  ROASTS 


Source  of 

Degrees 

Sub  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

29.24 

1.30 

Treatmont 

3 

2.13 

.71 

Error 

40 

27.11 

.66 

TABLE  63 

ANALYSIS  OF  VARIANCE  OF  SHEAR  VALUES  FOR  UNAGSD  ROASTS 


Source  of  Degrees  Sum  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  138.61  3.91 

Treatment  3  1,43  .48 

Error  40  137.18  3.43 
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TABLE  64 

ANALYSIS  OP  VARIANCE  OF  TASTE  PANEL  VALUES  FOR  AGED  ROASTS 


Souree  of  Degree •  Sum  of  Mean  Square 

Variation  of  Freedom  Squares 


Total 


Error 


43  17.32  .47 


Treatment  3  .12  .04 


40  17.20  .43 


TA3L^  C5 

ANALYSIS  OF  VARIANCE  OF  SHEAR  VALUES  FOR  AGED  ROASTS 


Source  of  Degrees  Sum  of  Mean  Square 

Variation  of  Freedom  Squares 

Total  43  121.08  4.42 

Treatment  3  4.52  1.51 

Error  40  116.56  2.91 
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TABLE  66 

ANALYSIS  OP  VARIANCE  OF  JUICINESS  PANEL  VALUES  FOR  UNA6ED  STEAKS 


Source  of 
Variation 


Total 

Treatment 

Error 


Degrees 
of  Freedom 


43 
3 
40 


Sum  of 
Squares 


11.23 
1.78 
9.45 


Mean  Square 


.83 
.59 
.24 


TABLE  67 

ANALYSIS  OP  VARIANCE  OF  JUICINESS  PANEL  VALUES  FOR  AGED  STEAKS 


Source  of 
Variation 


Total 
Treatment 

Error 


Degrees 
of  Freedom 


43 
3 
40 


Sum  of 
Squares 


14.07 
.49 
13.58 


Mean  Square 


.50 
.16 
.34 


Ill 


TABLii  68 

ANALYSIS  OF  VARIANCE  OF  JUICINESS  PANEL  VALUES  POM  UKAGED  ROASTS 


Scarce  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

15.43 

.92 

Treatment 

3 

1.75 

.58 

Error 

40 

.34 

TABLE  69 

ANALYSIS  OF 

VARIANCE  OF  JUICINESS 

PANEL  VALUES  FOR 

AGED  ROASTS 

Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

13.78 

.72 

Treatment 

3 

1.23 

.41 

Error 

40 

12.55 

.31 
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TABLE  70 

ANALYSIS  OF  VARIANCE  OF  METACARPUS  WEIGHT 


Source  of  Degrees  Sua  of  Moan  Square 

Variation  of  Freedom  Squares 

Total  43  67984.00  2882.68 

Treataent  3  3837.00  1279.00 

Error  40  64147.00  1603.68 


TABLE  71 

ANALYSIS  OF  VARIANCE  OF  METACARPUS  LENGTH 


Sour oo  of 
Variation 


Degree! 

of  Freedom 


Sub  of 

Squares 


Moan  Square 


Total 
Treatment 

Error 


43 

3 
40 


358.70 
12.40 

343.30 


12.79 
4.13 
8.66 
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TABUS  72 

ANALYSIS  OF  VARIANCE  OP  METACARPUS  WIDTH 


Source  of 
Variation 


Degrees 
of  Freedom 


Sum  of 
Squares 


Mean  Square 


Total 
Treatment 

Error 


43 
3 
40 


22.00 
1.50 
20.50 


1.01 
0.50 
0.51 


TABLE  73 

ANALYSIS  OP  VARIANCE  OF  METACARPUS  DEPTH 


Source  of 
Variation 


Degrees 
of  Freedom 


Sua  of 
Squares 


Mean  Square 


Total 

Treatment 

Error 


43 
3 
40 


5.70 
0.70 
5.00 


0.36 
0.23 
0.13 
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TABLE  74 

ANALYSIS  OP  VARIANCE  OP  METATARSUS  WEIGHT 


Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

78714.00 

4208.53 

Treatment 

3 

7186.00 

2395.33 

Error 

40 

72528.00 

1813.20 

TABLZ  75 

ANALYSIS  OF  VARIANCE  OP  METATARSUS  LENGTH 

Source  of 

Degrees 

Sub  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

440.00 

18.58 

Treatment 

3 

18.10 

6.03 

i^rror 

40 

421.90 

10.55 
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TABLE  76 

ANALYSIS  OF  VARIANCE  OF  METATARSUS  WIDTH 


Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

13.70 

0.99 

Treatment 

3 

2.10 

0.70 

Error 

40 

11.60 

0.29 

TABLE  77 

ANALYSIS  OF  VARIANCE  OF  METATARSUS  DEPTH 

Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

7.80 

0.29 

Treatment 

3 

0.30 

0.10 

Error 

40 

7.50 

0.19 
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TABLE  78 

ANALYSIS  OP  VARIANCE  OF  METACARPUS  BREAKING  STRENGTH 


Source  of 
Variation 


Degrees 
of  Freedom 


Sua  of 
Squares 


Mean  Square 


Total 

Treatment 

Error 


43 
3 
40 


5052837.00 
723593.00 
5328734.00 


374416.02 
241197.67 
133218.35 


TABLE  79 

ANALYSIS  OF  VARIANCE  OF  PER  CENT  METATARSUS  BREAKING  STRENGTH 


Source  of 
Variation 


Degree ■ 
of  Freedom 


Sum  of 
Squares 


Mean  Square 


Total 

Treatment 

Error 


43 
3 
40 


7594723.00 
571747.00 
7022976.00 


167075.87 
190582.33 
175574.40 
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TABLE  80 

ANALYSIS  OF  VARIANCE  OF  ADJUSTED  RIB  EYE  AREA 


Source  of 

Degrees 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

23.70 

1.58 

Treatment 

3 

3.20 

1.07 

Error 

40 

20.50 

0.51 

TABLE  81 

ANALYSIS  OF 

VARIANCE  OF  PER  CENT 

EMPTY  0. 

I.  TRACT 

Source  of 

Degreeg 

Sum  of 

Mean  Square 

Variation 

of  Freedom 

Squares 

Total 

43 

721.90 

27.21 

Treatment 

3 

29.70 

9.90 

Error 

40 

692.20 

17.31 
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TABLE  82 

ANALYSIS  OF  VARIANCE  OF  PER  CENT  CAUL  AND  RUFFLE  FAT 


Source  of                    Degrees  Sum  of  Mean  Square 

Variation                  of  Freedom  Squares 

43  721.90  27.21 

Treatment                          3  29.70  9.90 

Error                               40  692.20  17.31 


TABLE  83 

ANALYSIS  OF  VARIANCE  OF  PER  OENT  FILL 


Souroe  of                    Degrees  Sum  of  Mean  Square 

Variation                  of  Freedom  Squares 

43  517.50  24.81 

3  38.50  12.83 

40  479.00  11.98 


Total 
Treatment 

Error 
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